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,>This  study  extends  previous  research  into  food  distribution 
under  crisis  relocation  conditions  by  (1)  investigating  the 
effects  of  a nuclear  attack  on  the  reconfigured  food  distribution 
system  and  the  relocated  population,  (2)  identifying  and  evalua- 
ting alternative  means  of  providing  food  to  the  relocated  popula- 
tion following  such  an  attack,  and  (3)  reviewing  existing  crisis. 
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'^relocation  guidance  in  the  light  of  the  probable  postattack 
consequences. 

Under  a crisis  relocation  strategy,  the  percentage  of  population 
surviving  a nuclear  attack  is  likely  to  exceed  both  the  percentage 
of  surviving  agricultural  resources  and  the  surviving  food  proces- 
sing and  distribution  capability.  A case  study  of  Colorado  Springs, 
Colorado  indicates  that  two  of  the  most  serious  food  distribution 
problems  following  an  attack  are  likely  to  be  (1)  transportation 
system  strain  resulting  from  geographic  supply/demand  imbalances; 
and  (2)  local  distribution  breakdowns  resulting  from  damage  to  vul- 
nerable wholesale  warehouses.  Each  of  these  problems  will  be  exa- 
cerbated by  a strategy  of  crisis  relocation.  \ 

In  the  long  run,  both  the  national  food  distribution  system  and 
its  local  Colorado  extension  appear  to  be  sufficiently  flexible  to 
adapt  to  a wide  range  of  postattack  conditions.  However,  neither 
the  national  nor  the  local  system  as  currently  constituted  can  be 
altered  as  quickly  as  immediate  postattack  conditions  might  warrant. 
Critical  shortages  of  most  commodities  can  be  anticipated  imme- 
diately following  an  attack,  with  shortages  of  meat  and  dairy  pro- 
ducts being  particularly  severe. 

On  the  basis  of  the  case  study,  prototype  crisis  relocation 
plans  for  the  State  of  Colorado,  the  Colorado  Springs  area,  and 
a representative  reception  area  (Fremont  County,  Colorado)  have 
been  revised  and  updated  to  reflect  postattack  concerns.  Guide- 
lines for  state  and  local  relocation  planners  in  other  areas  have 
been  similarly  updated. 


PREFACE 


This  report  was  prepared  as  part  of  a series  of  concurrent 
studies  undertaken  by  the  Defense  Civil  Preparedness  Agency  to 
investigate  the  potential  planning  and  implementation  problems 
associated  with  a crisis  relocation  strategy  designed  to  transfer 
populations  from  high-risk  areas  during  periods  of  severe  inter- 
national crisis.  The  report  was  prepared  under  Contract  DCPA01- 
76-C-0312,  and  addresses  the  problems  incurred  in  distributing 
food  to  survivors  of  an  attack  preceded  by  a crisis  relocation. 

The  research  described  in  the  report  was  accomplished  over  a 
one-year  period  in  the  Los  Altos,  California  offices  of  SYSTAN, 

Inc.  under  the  direction  of  Dr.  John  W.  Billheimer,  with  assis-  / 

tance  from  Mr.  Arthur  Simpson.  Mr.  Simpson  was  responsible  for 
tracing  the  flow  of  individual  commodities  from  producer  to  con- 
sumer, and  assessing  nuclear  attack  damage  at  national  and  local 
levels.  Ms.  Gail  Fondahl  helped  to  assemble  and  interpret  data 
on  food  distribution  and  developed  simplified  procedures  for  com- 
puting transportation  stress,  while  Ms.  Carole  Parker  organized 
and  edited  the  final  report. 

In  serving  as  technical  monitor  on  the  project,  Mr.  Georoe 
Van  den  Berghe  of  DCPA  provided  technical  guidance  throughout 
the  investigation,  and  helped  to  establish  convenient  avenues 
of  liaison  with  concurrent  crisis  relocation  studies.  At  the 
national  level,  Mr.  Steve  Birmingham  and  Mr.  Hanford  Edsall  of 
DCPA  also  supplied  useful  guidance,  while  Mr.  Frank  Mollner  of 
DCPA  Region  VI  provided  valuable  background  information  on  the 
Colorado  Springs  Study  Area. 

This  report  has  been  prepared  in  three  volumes: 

Volume  I:  Analysis  and  Case  Study 

Volume  II:  Revised  Planning  Guidelines 

Volume  III:  Prototype  Plans  (limited  distribution) 


3F:  Classified  references.  Unlimited 
di str ibution- 
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SUMMARY 


INTRODUCTION 

Past  research  into  food  distribution  under  emergency  conditions  has 
traced  the  existing  food  supply  network,  investigated  postattack  food 
availability  and  accessibility  under  a strategy  of  in-place  protection, 
suggested  promising  means  of  reconfiguring  the  existing  distribution 
network  to  meet  the  needs  of  populations  evacuated  from  central  cities 
under  a crisis  relocation  strategy,  and  developed  and  documented  guide- 
lines for  food  distribution  under  crisis  relocation  conditions.  The 
current  study  extends  the  previous  research  by  (I)  investigating  the 
effects  of  a nuclear  attack  on  the  reconfigured  food  distribution  system 
and  the  relocated  population,  (2)  identifying  and  evaluating  alternative 
means  of  providing  food  to  the  relocated  population  following  such  an 
attack,  and  (3)  reviewing  existing  crisis  relocation  guidance  in  the 
light  of  the  probable  postattack  consequences. 


APPRPftm 

To  assess  the  impacts  of  nuclear  attack  on  a reconfigured  distrib- 
ution netuork  under  a crisis  relocation  strategy,  the  current  investiga- 
tion has  developed  a quantitative  picture  of  food  distribution  networks 
serving  a sample  study  area:  Colorado  Springs,  Colorado.  Supplies  in 
the  food  distribution  network  have  been  traced  from  producer  to 
consumer,  and  the  location  and  size  of  inventories  in  each  stage  of  the 
distribution  netuork  have  been  plotted  on  a commodi ty-by-commodi ty  basis 
for  the  eight  food  groups  of  meat,  milk,  eggs,  cereals  and  cereal  prod- 
ucts, fruits  and  vegetables,  food  fats  and  oils,  potatoes,  and  sugar. 

To  provide  a basis  for  assessing  the  probable  postattack  adequacy  of  the 
reconfigured  food  distribution  system  in  the  sample  city,  a hypothetical 
nuclear  attack  was  postulated,  and  each  element  of  the  distribution 
system  from  producer  to  consumer  underwent  a damage  assessment  analysis. 
The  results  of  this  damage  assessment  were  applied  to  the  preattack 
commodity-flow  model  to  predict  the  probable  postattack  flow  of  the 
selected  food  groups  to  host-area  survivors.  The  surviving  distribution 
system  was  examined  for  bottlenecks  that  might  be  caused  by  losses  in 
production  capability,  labor  producti vi ty , supply  availability,  ware- 
housing space,  and  transportation  accessibility.  The  postattack  inven- 
tories derived  in  this  manner  were  compared  with  the  U.S.  Department  of 
Agri  culture's  National  Emergency  Food  Consumption  standards  to  determine 
the  degree  to  which  supplies  of  the  selected  commodities  could  be 
expected  to  meet  the  requirements  of  survivors.  Alternative  poststtack 
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distribution  strategies  capable  of  meeting  these  requirements  uere 
postulated  and  evaluated,  and  promising  strategies  were  examined  for 
components  uhich  could  be  incorporated  into  the  preattack  guidance  for 
the  relocation  effort. 

RESULTS  Of  DAMAGE  ASSESSMENT 

General  Nationwide  Picture 

In  previous  postattack  studies  based  on  assumptions  of  in-place 
protection  in  available  shelters,  the  aggregate  survival  of  the  nation's 
agricultural  resources  exceeded  population  survival.  Under  a crisis 
relocation  strategy,  however,  the  percentage  of  population  surviving  a 
nuclear  attack  is  likely  to  exceed  both  the  percentage  of  surviving 
agricultural  resources  and  the  surviving  food  processing  capability. 
Nationwide  estimates  indicate  that  90  percent  of  the  U.S.  population 
could  be  expected  to  survive  a nuclear  attack  following  a successfully 
executed  crisis  relocation  strategy.  By  way  of  contrast,  the  most  opti- 
mistic current  estimate  for  the  survival  of  the  nation's  agricultural 
crops  sets  an  62  percent  survival  rate,  while  the  survival  of  livestock 
and  poultry  ranges  from  54  to  63  percent  of  the  current  supply.  Only  45 
percent  of  the  nation's  current  food  processing  capability  is  expected 
to  survive  an  attack  of  the  magnitude  considered  in  this  research. 
Exhibit  1 summarizes  the  projected  attack  damage  for  eight  primary 
commodity  groups  and  identifies  cases  in  which  shortages  can  be  antici- 
pated in  the  short  and  long  term  following  an  attack.  In  the  short 
term,  nationwide  shortages  of  most  commodities  can  be  anticipated  imme- 
diately following  an  attack,  with  shortages  of  meat  and  dairy  products 
being  particularly  severe. 

Two  of  the  most  serious  food  distribution  problems  likely  to  emerge 
following  an  attack  will  be: 

1.  Strain  on  the  transportation  network  resulting  from  geographic 
supply/demand  imbalances;  and 

2.  Local  distribution  breakdowns  resulting  from  damage  to  vulner- 
able wholesale  warehouses. 

Each  of  these  problems  will  be  exacerbated  by  a strategy  of  crisis  relo- 
cation. The  survival  of  additional  people  in  areas  removed  from  tradi- 
tional distribution  centers  can  be  expected  to  intensify  the  stress 
imposed  on  the  damaged  transportation  system  by  the  geographic  separa- 
tion between  remaining  food  stocks  and  the  surviving  population. 
Furthermore,  the  guidelines  for  food  distribution  under  crisis  reloca- 
tion conditions  rely  heavily  on  the  continued  operation  of  the  most 
vulnerable  element  of  the  local  distribution  system,  the  risk-area 
wholesale  warehouse.  The  loss  of  these  warehouses  in  an  attack  will 
remove  both  important  food  inventories  and  a crucial  staging  element  in 
the  distribution  system. 
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EXHIBIT  S.l 


RELATIVE  NATIONWIDE  VULNERABILITY  OF  CRITICAL  FOOD  COMMODITIES 
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Moderate 
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Sufficient 

Stock 

Food  Fats 
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Light 
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. 

Sufficient 

Stock 

Potatoes 
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Light-Moderate 
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Slight  Shortages 
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Stock 

Damage  is  light  if  attack  occurs  any  time  other  than  the 
early  growth  and  reproductive  stages  following  planting. 
If  an  attack  occurs  when  the  crop  is  in  this  vulnerable 
stage  (around  early  June),  damage  will  be  moderate  to 
heavy.  Heaviest  damage  to  soybeans  will  be  In  August. 
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Light 
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(Percentage  figures 

are  for  0+30) 
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Colorado  Springs  Findings 

Under  a crisis  relocation  strategy*  approximately  98  percent  of  the 
Colorado  Springs  risk  and  host  area  population  is  expected  to  survive 
the  postulated  attack.  At  some  time  during  the  first  month  follouing  an 
attack,  these  survivors  can  expect  to  experience  severe  shortages  of 
every  commodity  except  potatoes  and  raw  grain.  Although  supplies  of 
refined  sugar  are  likely  to  drop,  requirements  for  sugar  will  drop  even 
further,  so  that  critical  shortages  of  this  commodity  are  not  antici- 
pated. The  survival  of  Colorado's  crop  and  livestock  resources  approxi- 
mate nationwide  survival  rates.  However,  the  Colorado  food  processing 
industry  is  heavily  concentrated  in  Denver  and  suffers  far  heavier 
damage  than  is  experienced  nationwide.  The  survival  rate  for  all  Colo- 
rado food  processors  except  sugar  refiners  and  fruit  and  vegetable 
canners  averaged  15  percent  of  preattack  processing  capability. 

Although  most  major  meat  packers  will  be  heavily  damaged,  the  capacity 
of  the  remaining  plants  can  be  expanded  considerably  by  eliminating 
certain  processing  steps,  and  within  six  weeks  after  the  attack  these 
plants  could  fill  about  85  percent  of  the  Colorado  Springs  host-area 
emergency  consumption  requirements  for  meat. 


As  in  other  areas,  the  single  commodity  in  shortest  supply  follow- 
ing the  postulated  attack  will  be  fluid  milk.  Heavy  damage  to  local 
milk  processors  will  cause  severe  shortages  of  milk  to  persist  for 
several  months  following  an  attack.  However,  since  most  of  the  dairy 
herd  will  still  continue  to  be  productive,  production  of  evaporated  milk 
could  be  increased  and  fresh  milk  could  be  shipped  out  of  the  state  for 
drying  and  returned  for  use  within  Colorado.  Milk  could  also  be 
purchased  directly  from  host-area  dairy  farmers.  Even  taking  into 
account  these  and  other  alternative  courses  of  action,  however,  it  is 
unlikely  that  preattack  consumption  levels  of  fluid  milk  would  be 
attained  at  any  time  during  the  first  postattack  year. 


Heavy  damage  to  Colorado  flour  mills  and  bakeries  will  cause  short- 
ages of  baked  products  during  the  first  year  following  an  attack.  Over- 
all U.S.  milling  and  baking  capacity  survival  is  much  greater  than  that 
for  Colorado,  and  local  shortages  could  be  alleviated  somewhat  by  ship- 
ments of  flour  products  from  outside  the  state.  In  addition,  the  cereal 
shortage  during  the  immediate  postattack  period  can  be  offset  by  releas- 
ing a portion  of  Colorado's  grain  reserves  to  mass-feeding  facilities. 


Colorado  storage  facilities  for  such  raw  products  as  wheat  and 
potatoes  are  generally  located  outside  the  major  risk  areas,  and  will 
survive  with  little  damage.  Major  wholesale  distribution  facilities,  on 
the  other  hand,  which  are  located  mainly  in  Denver,  will  be  very  heavily 
damaged  by  blast  and  fire.  Only  an  estimated  5 percent  of  Colorado's 
wholesale  food  distribution  warehouse  capacity  would  survive  the  postu- 
lated attack.  The  throughput  of  these  surviving  wholesalers  might  be 
increased  50  percent  within  ten  days  following  the  attack.  Warehouse 
space  equivalent  to  an  additional  12/i  of  preattack  capacity  is  available 
in  buildings  located  in  Larimer  County.  The  remaining  distribution 
capacity  required  to  support  the  flow  of  food  to  Colorado  Springs  survi- 
vors will  have  to  come  from  commandeered  space  or  the  construction  of 
emergency  warehouses. 
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POSTATTACK  SYSTEM  FLEXIBILITY 


In  the  long  run,  both  the  national  food  distribution  system  and  its 
local  Colorado  extension  appear  to  be  sufficiently  flexible  to  adapt  to 
a wide  range  of  postattack  conditions.  However,  neither  the  national 
nor  the  local  system  as  currently  constituted  can  be  altered  as  quickly 
as  immediate  postattack  conditions  might  warrant. 

Supply 

At  the  supply  end  of  the  distribution  system,  aggregate  production 
during  the  first  postattack  year  is  likely  to  fall  short  of  demand  if 
the  attack  has  been  preceded  by  a successful  evacuation.  However, 
surviving  stockpiles  of  grain  may  be  substituted  for  less  plentiful 
products.  Even  so,  geographic  supply/demand  imbalances  are  almost 
certain  to  exist,  so  that  stockpiles  of  non-perishable  commodities  in 
each  low-risk  host  area  appear  to  offer  the  only  practical  insurance 
against  a loss  of  supply  at  the  local  level  during  the  immediate  postat- 
tack period. 

Processing 

The  overall  survival  rate  of  the  food  processing  industry  is  roughly 
half  that  of  the  national  population  under  a strategy  of  crisis  reloca- 
tion. Local  dairies  and  bakeries  are  particularly  vulnerable  to  popula- 
tion-based attacks.  Postattack  food-processing  capacity  will  be 
enhanced  by  the  ability  of  many  surviving  plants  (dairies  and  bakeries 
included)  to  expand  their  output  beyond  preattack  levels  by  simplifying 
processing  methods,  by  increasing  employment  or  the  number  of  shifts 
worked,  or  by  relaxing  quality  control  tolerances.  Under  certain 
circumstances,  abandoned  facilities  or  c I ose 1 y-re I ated  technologies  may 
be  converted  to  food  processing  following  an  attack.  For  instance,  feed 
mills  could  be  converted  to  whole-wheat  flour  production.  For  any  food 
that  can  be  distributed  in  its  raw  form  — and  most  foods  can  --  food 
processing  capability  should  never  be  allowed  to  become  a serious 
distribution  bottleneck  following  an  attack. 

Distribution 

At  the  local  level,  postattack  distribution  problems  pose  the  most 
serious  potential  constriction  in  the  food  supply  channel.  Host-area 
retailers  will  need  to  be  resupplied  within  14  days  after  the  attack, 
and  mass  feeding  centers  will  need  to  be  resupplied  almost  immediately. 
However,  the  primary  preattack  source  of  supply  for  these  outlets,  the 
risk-area  wholesaler,  will  suffer  heavy  attack  damage.  After  roughly 
ten  days,  surviving  wholesale  warehouses  could  increase  their  throughput 
by  about  50  percent.  A similar  delay  could  be  incurred  before  unused 
commercial  space  could  be  converted  effectively  to  postattack  warehous- 
ing. At  least  four  to  eight  weeks  will  be  required  before  emergency 
warehouses  can  be  constructed  to  support  any  demand  not  met  by  warehouse 
expansion  and  space  conversion.  During  this  period,  substantial 
supplies  of  food  will  have  to  be  channeled  through  mass-feeding  centers 
or  emergency  supply  depots. 
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Although  the  need  for  mass-feeding  programs  may  not  extend  more 
than  one  month  beyond  the  attack  date*  there  seems  to  be  a significant 
probability  that  such  programs  will  be  needed  and  that  the  need  Mill  be 
critical  from  the  standpoint  of  both  morale  and  nourishment.  If  this 
need  is  to  be  met  effectively  in  the  immediate  postattack  period,  a 
corresponding  need  for  training  recruits  and  planning  mass-feeding  oper- 
ations must  be  met  uell  in  advance  of  any  attack. 


IMPLICATIONS  OF  POSTATTACK  RESEARCH  ON  CRISIS  RELOCATION  GUIDANCE 

The  results  of  the  postattack  research  in  the  Colorado  Springs 
study  area  have  been  reviewed  in  light  of  the  current  guidance  for 
crisis  relocation  planning.  As  a result  of  this  review,  it  appeared 
that  the  basic  strategy  proposed  for  food  distribution  under  crisis 
relocation  conditions  was  sound,  even  though  the  continued  use  of  risk- 
area  warehouses  left  this  element  of  the  distribution  system  vulnerable 
to  attack.  However,  the  analysis  accompanying  the  damage  assessment  and 
evaluation  procedures  brought  to  light  several  elements  which  should  be 
included  in  the  crisis  relocation  guidance  issued  by  the  federal  govern- 
ment and  in  the  crisis  relocation  plans  for  a specific  area.  These 
elements  include: 

1.  Provision  for  identifying  critical  stockpiles  of  food  held 
outside  the  normal  distribution  channels  within  the  risk  area 
and  moving  these  stockpiles  to  the  host  area; 

2.  Provision  for  identifying  host-area  buildings  which  might  be 
converted  to  food  warehouses  under  emergency  conditions  and 
estimating  the  utility  of  such  converted  space; 

3.  Guidelines  for  expanding  the  capacity  of  existing  food 
processing  plants  and  converting  the  capacity  of  other  plants 
to  expand  the  production  of  critical  commodities  under  crisis 
relocation  conditions;  and 

4.  Guidelines  for  anticipating  postattack  shortages  of  specific 
commodities  and  adjusting  priorities  for  shipments  during  the 
crisis  relocation  period  accordingly. 

These  elements,  along  with  general  postattack  guidance  for  food  decon- 
tamizat ion  and  distribution,  have  been  incorporated  in  prototype  crisis 
relocation  plans  for  the  State  of  Colorado,  the  risk  area  of  El  Paso 
County,  and  a sample  host  area,  Fremont  County.  Guidelines  for  state 
and  local  relocation  planners  have  been  updated  to  reflect  these 
elements,  as  well  as  other  concerns  identified  in  extensive  interviews 
with  planners  and  industry  personnel. 
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Analysis  and  Case  Study 


1.  INTRODUCTION 


1.1  BACKGROUND 

The  all-hazard,  all-contingency  civil  preparedness  program  nou 
under  study  by  the  Defense  Civil  Preparedness  Agency  (DCPA)  recognizes 
two  basic  strategies  for  protecting  populations  threatened  by  major 
hazards : 

One  is  to  provide  the  best  protection  possible  with  the  population 
essentially  in  place,  at  or  near  their  homes,  schools,  and  places 
of  work.  The  second  is  for  people  to  leave  the  threatened  area  if 
time  allous  (Reference  1). 

Uhile  the  strategy  of  protection  in  place  remains  the  primary  strategy 
for  defense  under  nuclear  attack  conditions,  the  all-hazard,  all-contin- 
gency civil  preparedness  program  recognizes  the  need  to  plan  for  the 
contingency  of  relocating  the  population  from  high-risk  areas  during 
periods  of  severe  international  crisis.  Four  primary  arguments  support 
the  need  to  plan  for  crisis  relocation: 

- It  is  probable  that  a nuclear  attack  upon  the  United  States  will 
be  preceded  by  a crisis  build-up  of  sufficient  duration  to  permit 
population  relocation  from  high-risk  areas. 

- If  an  adversary's  cities  were  to  be  evacuated  during  a period  of 
crisis,  United  States  cities  should  also  be  evacuated. 

- It  is  likely  that  many  citizens  will  leave  large  cities  in  the 
face  of  crisis  in  a "spontaneous  evacuation,"  whether  or  not  they 
are  advised  to  do  so. 

- Crisis  relocation  has  been  proven  feasible  in  recent  large-scale 
evacuations  in  the  face  of  hurricane  warnings. 

The  movement  of  large  masses  of  population  in  advance  of  a threatened 
attack  will  severely  test  the  flexibility  of  local  and  national  food 
distribution  systems.  Past  research  undertaken  by  SYSTAN  (Reference  2) 
has  assessed  the  food  requirements  of  the  relocated  populations,  identi- 
fied promising  means  of  reconfiguring  the  existing  food  distribution 
system  to  meet  these  requirements,  and  developed  and  documented  guide- 
lines for  food  distribution  under  crisis  relocation  conditions.  The 
current  study  extends  the  previous  research  by  (1)  investigating  the 
effects  of  a nuclear  attack  on  the  reconfigured  food  distribution  system 
and  the  relocated  population,  (2)  identifying  and  evaluating  alternative 
means  of  providing  food  to  the  relocated  population  following  such  an 
attack,  and  (3)  reviewing  existing  crisis  relocation  guidance  in  the 
light  of  probable  postattack  consequences.  This  research  quantifies  the 
problem  of  providing  food  support  for  relocated  populations  following  a 
nuclear  attack,  and  systematically  proposes  and  evaluates  alternative 
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solutions  to  this  problem.  Uhere  applicable,  the  proposed  solutions  are 
examined  in  detail  in  a case  study  of  Colorado  Springs.  Colorado. 


1.2  QBJCCTIYE5 

The  general  objective  of  the  research  described  in  this  report  has 
been  "to  analyze  the  effects  of  an  attack  on  this  food  system  and  deter- 
mine the  consequences  for  the  relocated  population."  Specific  contrac- 
tual tasks  have  been  to'- 

1.  "Investigate  alternate  uays  of  providing  supplies  of  food  to 
these  populations  for  the  period  extending  through  the  attack, 
postattack  and  recovery  period. 

2.  "On  the  basis  of  results  obtained  from  this  analysis,  prepare 
a set  of  planning  guidelines  and  prototype  food  supply  plans 
for  the  period  of  attack  and  postattack  following  a crisis 
relocation.  These  plans  should  naturally  follow  the  ones 
prepared  for  the  crisis  period  and  should  be  in  a form  readily 
adaptable  for  incorporation  in  the  overall  crisis  relocation 
plans. 

3.  "Field  test  the  planning  guidelines  and  food  prototype  plans 
prepared  under  (2)  above  and  show  how  these  tests  help  vali- 
date the  plans  in  order  to  make  them  more  acceptable  and  read- 
ily adaptable  for  CRP  trans-  and  postattack  conditions." 

Task  I is  the  subject  of  Volume  I of  this  report  (Chapters  1 
through  6).  Volume  II  contains  one  of  the  products  of  Task  2.  the  plan- 
ning guidelines;  and  Volume  III  contains  the  other  Task  2 product,  the 
prototype  food  supply  plans.  Chapter  7 of  Volume  I describes  the  field 
tests  of  guidelines  and  food  prototype  plans  undertaken  as  part  of  Task 
3. 


1.3  REPORT  ORGANIZATION 

Chapter  2 of  this  report  summarizes  SYSTAN's  guidelines  for  recon- 
figuring the  existing  food  distribution  system  under  crisis  relocation 
conditions,  reviews  past  research  in  postattack  food  distribution  and 
discusses  the  implications  of  this  research  on  the  problem  of  estimating 
the  effects  of  an  attack  on  a reconfigured  food  distribution  network 
designed  to  serve  a relocated  population.  Chapter  3 describes  normal 
and  emergency  food  distribution  patterns  in  Colorado  Springs.  The  flow 
of  individual  commodities  is  traced  through  the  distribution  network 
from  producer  to  consumer,  and  data  are  assembled  describing  the  loca- 
tion and  vulnerability  of  food  stocks  within  that  network.  To  provide  a 
basis  for  assessing  the  probable  postattack  adequacy  of  the  reconfigured 
food  distribution  system  in  the  sample  city,  a hypothetical  attack  was 
postulated  and  each  element  of  the  distribution  system  underwent  a 
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damage  assessment  analysis.  The  results  of  this  damage  assessment 
appear  in  Chapter  4.  These  results  uere  applied  to  the  preattack 
commodi ty-f I ou  model  to  predict  the  probable  postattack  flow  of  the 
selected  food  groups  to  host-area  survivors.  Alternative  postattack 
distribution  strategies  capable  of  meeting  the  nutritional  requirements 
based  on  USDA  National  Emergency  Consumption  Standards  uere  identified 
and  evaluated.  Chapter  5 summarizes  promising  strategies  for  postattack 
food  distribution  and  discusses  the  implications  of  these  strategies  on 
crisis  relocation  planning  activities. 


2.  PAST  RESEARCH  AND  CURRENT  EMERGENCY  PLANNING 


Past  research  into  food  distribution  under  emergency  conditions  has 
outlined  the  current  food  distribution  network  in  the  United  States, 
investigated  the  probable  implications  of  a nuclear  attack  on  that 
network,  and  suggested  promising  means  of  reconfiguring  the  existing 
distribution  network  to  meet  the  needs  of  populations  evacuated  from 
central  cities  under  a crisis  relocation  strategy.  This  section  summa- 
rizes the  findings  of  previous  research  in  postattack  food  distribution, 
and  discusses  the  implications  of  these  findings  on  the  problem  of  esti- 
mating the  effects  of  an  attack  on  a reconfigured  food  distribution 
network  designed  to  serve  a relocated  population. 


2.1  0 VERY  I EM  OF  EXISTING  FOOD  DISTRIBUTION  SYSTEM 

Exhibit  2.1  depicts  the  major  elements  of  the  U.S.  food  distrib- 
ution system,  reflects  the  national,  regional  and  local  character  of 
these  elements,  and  indicates  the  approximate  vulnerability  of  these 
elements  to  nuclear  attack  relative  to  their  location  in  designated  risk 
areas.’  Retail  food  outlets  tend  to  be  distributed  in  accordance  with 
the  consuming  population,  and  hence  are  a ubiquitous  element  within  the 
local  food  distribution  system.  Wholesale  distribution  warehouses  are 
regional  in  scope,  and  are  generally  located  in  large  population 
centers,  which  are  also  designated  as  high-risk  target  areas.  Food 
processors  are  both  national  and  regional  in  character;  sugar  refineries 
and  yeast  manufacturing  plants  are  examples  of  processors  that  typically 
produce  for  a national  market,  while  bakeries  and  dairies  tend  to 
concentrate  on  regional  or  even  local  markets.  In  the  case  of  most  U.S. 
agricultural  commodities,  production  tends  to  be  concentrated  in  a few 
large  producing  areas  serving  national  markets.  Although  the  producing 
areas  are  generally  located  outside  high-risk  areas,  this  concentration 
leads  to  significant  production/consumption  imbalances  at  the  local  and 
regional  levels.  To  illustrate  the  relative  magnitude  of  this  imbal- 
ance, a prior  study  of  agricultural  vulnerability  to  nuclear  attack 
noted  that  the  Pacific  Northwest  region  of  the  United  States  (Washing- 
ton, Oregon,  Idaho  and  Montana)  produced  enough  food  to  feed  five  times 
the  region's  population,  while  the  Northeast  region  (New  York,  New 
Jersey  and  the  six  New  England  states)  produced  only  enough  food  to  feed 
two  out  of  thirteen  of  its  residents. 

Those  elements  of  the  distribution  that  would  bear  the  brunt  of 
demand  immediately  before  and  after  a crisis  are  those  elements  nearest 
the  consumer:  food  inventories  held  by  wholesalers,  retailers  and  the 
consumers  themselves.  These  elements  of  the  system  tend  to  be  distrib- 
uted evenly  with  regional  population  patterns,  and  are  less  subject  to 


’Risk  areas  are  defined  to  include  all  target  areas  identified  in  the 
DCPA  publication  "High  Risk  Areas,"  Report  TR-82,  U.S.  Defense  Civil 
Preparedness  Agency,  Washington,  D.C.,  April  1975  (Reference  3). 
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PRINCIPAL  ELEMENTS  OF  THE  FOOD  DISTRIBUTION  SYSTEM 
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the  geographic  imbalances  that  mark  the  food  production  and  processing 
system.  Using  normal  consumption  rates  as  an  index.  U.S.  grocery 
wholesalers  typically  maintain  between  one  and  one-half  and  four  weeks 
of  inventory.  The  lower  end  of  this  range  of  inventory  levels  reflects 
the  performance  of  a chain  store  operation  serving  a limited  geographic 
area,  while  the  upper  limit  of  four  weeks  is  more  characteristic  of  an 
independent  wholesaler  serving  clients  scattered  over  a wide  area. 
Retailers  typically  maintain  between  one  and  three  weeks  of  inventory, 
with  the  level  of  any  specific  commodity  being  inversely  related  to  its 
perishability  and  demand.  In  addition  to  stock  on  the  shelves  of 
wholesalers  and  retailers,  an  additional  seven  to  ten  days  of  supplies 
are  estimated  to  be  in  transit  to  wholesale  warehouses  at  any  time. 
Furthermore,  consumers  have  estimated  that  food  stocks  on  hand  could  be 
made  to  last  between  one  and  two  weeks  in  time  of  emergency.  Taking  the 
most  conservative  estimates  of  inventories  available  on  the  shelves  of 
wholesalers,  retailers  and  consumers,  then,  it  can  be  estimated  that  a 
minimum  of  three  weeks  of  food  supplies  will  be  available  at  the 
regional  level  at  any  time,  with  an  additional  week  of  supplies  in 
transit.  Whereas  retail  stocks  and  home  stocks  are  readily  available  to 
the  consumer,  wholesale  stocks  tend  to  be  held  in  regional  distribution 
centers  located  within  the  nation's  largest  cities.  Nearly  two-thirds 
of  the  urbanized  risk  areas  scheduled  for  evacuation  under  a crisis 
relocation  strategy  rely  on  other  metropolitan  areas  for  at  least  50X  of 
their  wholesale  food  supplies.  Food  stockpiles  under  federal  control 
are  insignificant.  More  details  regarding  the  nature  and  capabilities 
of  the  nation's  existing  food  distribution  network  may  be  found  in 
References  2 and  5. 


2.2  SUMMARY  OF  PRIOR  POSTATTACK  RESEARCH 

Past  research  into  the  problems  of  feeding  the  surviving  popula- 
tions in  a postattack  environment  has  focused  almost  exclusively  on 
existing  channels  of  distribution,  without  considering  any  alterations 
in  those  channels  which  might  be  necessary  to  support  a crisis  reloca- 
tion strategy.  The  earliest  investigations  of  these  problems  studied 
the  nationwide  availability  of  food  supplies  and  were  concerned  prima- 
rily with  the  total  calorie  content  of  national  food  stocks  (References 
6,  7,  8 and  9).  Although  these  nationwide  calorie-counting  expeditions 
provided  a generally  reassuring  picture  of  national  food  survival,  they 
were  not  sufficiently  detailed  to  detect  either  local  food  shortages  or 
nutritional  imbalances  in  areas  top-heavy  with  calories  provided  by  a 
single  commodity. 

In  1965,  in  an  effort  to  resolve  the  many  unanswered  questions 
regarding  local  postattack  commodity  distribution,  Stanford  Research 
Institute  undertook  a detailed,  commodi ty-by-commodi ty  investigation  of 
food  distribution  in  the  three  cities  of  San  Jose,  Albuquerque  and 
Detroit  (References  10,  11  and  12).  These  studies  revealed  that  signif- 
icant supply/demand  imbalances  could  be  anticipated  at  the  local  level 
following  a nuclear  attack,  and  that  damage  to  the  local  distribution 
system  could  severely  restrict  the  flow  of  foodstuffs  during  the  immedi- 


2-3 


M'-  "L  "■■.P"  " 

— 71  . ' ' ' - 


ate  postattack  period.  Concurrent  studies  (References  4 and  13) 
emphasized  regional  supply-demand  imbalances  and,  hence,  the  importance 
of  the  national  and  local  food  distribution  systems  in  postattack 
recovery.  A recent  comprehensive  study  of  potential  postattack  problems 
identified  uholesale  food  warehouses  as  the  most  vulnerable  point  in  the 
local  distribution  chain  and  concluded  that  food  distribution  breakdowns 
posed  one  of  the  most  serious  threats  to  population  survival  during  the 
postattack  period  (Reference  14). 

Thus,  past  research  has  highlighted  two  major  problem  areas  likely 
to  be  encountered  in  postattack  food  distribution: 

1.  Geographic  supply/demand  imbalances;  and 

2.  Local  distribution  breakdowns. 

The  likely  impact  of  an  attack  on  each  element  of  the  existing  food 
distribution  chain  from  producer  to  consumer  is  summarized  in  the 
following  subsections. 


2.2.1  Agricultural  Producers 

The  majority  of  the  nation's  agricultural  production  capability  is 
expected  to  survive  a nuclear  attack  However,  fallout  radiation  could 
substantially  reduce  yields,  depending  upon  the  season  (Reference  15). 


2.2.2  Raw  Food  Reserves 

Surviving  national  reserves  of  grains  and  other  unprocessed  food, 
such  as  potatoes  and  apples  in  cold  storage,  could  provide  emergency 
rations  to  survivors  for  a considerable  period,  so  immediate  postattack 
farm  production  is  not  critical  for  most  items.  From  1954  to  1971,  the 
total  quantity  of  grain  in  storage  in  the  United  States  always  exceeded 
the  annual  consumption  level.  As  grain  exports  increased  markedly  in 
the  early  1970's,  carryover  wheat  storage  levels  at  the  end  of  the 
harvest  year  dropped  below  annua)  consumption  levels.  Even  so,  the 
quantities  in  all  years  have  been  sufficient  to  last  for  a considerable 
time  (at  least  six  months)  in  periods  of  emergency.  Since  the  crop  year 
1975/76,  moreover,  carryover  storage  levels  have  exceeded  annual  domes- 
tic consumption  rates  by  a comfortable  margin.  Other  recent  trends  in 
wheat  storage  include  a decline  in  federally-held  wheat  stocks  and  a 
relative  increase  in  the  amount  of  wheat  held  on  farms. 

Nearly  all  the  grain  stored  on  farms  and  50-702  of  that  stored  off 
farms,  depending  on  the  season,  would  not  be  affected  by  the  blast  and 
fire  of  a nuclear  attack.  Grain  stored  off  farms  is  distributed  among 
local  town  and  county  elevators,  warehouses,  processing  plants,  and 
large  central  terminals.  Many  processing  plants  and  large  terminals 
would  be  destroyed  by  an  attack,  but  the  bulk  of  off-farm  storage  is  in 
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the  local  elevators  in  small  towns  which  would  not  be  substantially 
affected  by  the  blast  and  fire  of  an  attack  on  major  urban  centers. 


2.2.3  Food  Processors 

The  food  processing  industry  is  widely  dispersed  throughout  the 
country,  but  some  of  it  is  located  in  or  near  major  cities.  According 
to  a recent  study  by  the  Federal  Preparedness  Agency  (Reference  42), 
approximately  60V.  of  the  U.S.  food  processing  industry  could  be 
destroyed  by  an  attack.  Under  emergency  conditions,  however,  most  foods 
can  be  eaten  partially  processed  or  without  processing.  For  example, 
wheat  grain,  which  is  extensively  stockpiled,  can  be  boiled  and  eaten  as 
porridge  without  processing. 


2.2.4  Food  Uholesalers 

The  general  element  of  the  food  distribution  system  that  is  most 
vulnerable  to  nuclear  attack  is  the  regional  and  local  food  wholesaler. 
One  recent  nationwide  assessment  of  the  damage  caused  by  a hypothetical 
attack  showed  that  the  percentage  of  surviving  population,  even  in  the 
absence  of  crisis  relocation  measures,  exceeded  the  percentage  of 
remaining  food  warehouses  by  a substantial  margin  (Reference  14). 

Dense  clustering  of  food  warehouses  in  targeted  trade  centers 
accounted  for  this  imbalance,  which  was  even  more  pronounced  at  the 
local  level  in  the  larger  cities.  The  details  of  the  study  revealed 
serious  postattack  problems  at  the  wholesale  distribution  level  in  most 
large  U.S.  cities.  The  loss  of  food  wholesalers  in  these  cities  results 
not  only  in  the  deterioration  of  the  inventories  available  within  a 
locality  immediately  after  an  attack,  but  also  in  the  loss  of  a critical 
staging  element  in  the  distribution  process. 


2.2.5  Food  Retailers 

Retail  food  stores  are  distributed  in  much  the  same  pattern  as  the 
population  itself.  In  the  absence  of  population  evacuations,  therefore, 
most  postattack  studies  have  assumed  that  the  retail  system  survives  in 
direct  proportion  to  population  survival. 


2.3  CURRENT  USDA  EMERGENCY  PLANNING 

Recognizing  the  importance  of  food  in  postattack  recovery,  the  U.S. 
Department  of  Agriculture  (USDA)  has  developed  an  emergency  food  manage- 
ment program  to  provide  regulatory  guidelines  for  the  orderly  process- 
ing, storage,  and  wholesale  distribution  of  food  in  case  of  a nuclear 
attack.  This  is  a national  program  capable  of  being  administered 
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locally  through  an  emergency  organization  of  state  and  county  defense 
boards.  The  details  of  the  USDA's  food  management  program  are  set  down 
in  Defense  Food  Order  No.  2 (Reference  17).  Defense  Food  Order  No.  2 is 
intended  for  postattack  application,  and  is  not  expected  to  be  in  effect 
during  crisis  relocation.  Appendix  B of  this  report  contains  a detailed 
discussion  of  the  USDA's  current  position  regarding  preattack  activities 
in  the  event  of  a crisis  relocation. 

The  general  intent  of  the  regulatory  guidelines  contained  in 
Defense  Food  Order  No.  2 is  to  allow  existing  processors,  wholesalers, 
and  retailers  to  continue  to  function  following  an  attack  in  a manner 
that  closely  approximates  their  preattack  operations,  subject  to  such 
direction  and  controls  as  are  required  by  postattack  circumstances.  The 
Order  requires  processors  and  distributors: 

1.  To  continue  to  serve  their  regular  customers,  if  possible,  and 
any  others  that  may  be  assigned  to  them; 

2.  To  comply  with  such  postattack  suborders  as  apply  to  them;  and 

3.  To  set  aside  a portion  of  their  goods  for  procurement  by  the 
Armed  Forces  (if  they  supplied  the  Armed  Forces  during  the 
preattack  period). 


2.3.1  Immediate  Postattack  Action 

Defense  Food  Order  No.  2 states  the  basic  rules  governing  the 
restrictions  on  the  processing,  storage,  and  wholesale  distribution  of 
food.  In  the  present  updated  version  of  this  document,  the  policy  of 
the  U.S.  Department  of  Agriculture  (USDA)  is  to  maintain  close  coordina- 
tion with  state  and  local  governments  and  to  administer  Defense  Food 
Order  No.  2,  insofar  as  feasible,  so  as  to  minimize  the  effect  of 
restrictions  imposed  by  the  Order  upon  the  processing,  storage,  and 
wholesale  distribution  within  trade  channels.  Defense  Food  Order  No.  2 
was  revised  on  October  1,  1976  to  reflect  current  USDA  thinking  regard- 
ing emergency  food  distribution.  Whereas  previous  versions  of  this 
Order  had  contemplated  the  imposition  of  temporary  postattack  freeze 
orders  on  retail  sales,  the  most  recent  version  anticipates  no  national 
freeze  orders  at  the  retail  level. 

Unlike  previous  versions  of  Defense  Food  Order  No.  2,  there  is  now 
no  specific  limit  on  distribution,  except  that  the  allowances  in  the 
National  Emergency  Maximum  Food  Distribution  Allowance  may  not  be 
exceeded.  Specifically,  the  Order  states  that  the  Order  Administrator 
may  (among  other  things):  (1)  place  appropriate  conditions  on  the 
processing,  storage,  and  wholesale  distribution  of  food,  including  the 
quantity  of  agricultural  products  which  may  be  used  for  processing;  and 
(2)  establish  a maximum  food  distribution  allowance  for  civilians  and 
prohibit  the  distribution  of  food  for  civilians  in  excess  of  this  allow- 
ance. 
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2.3.2  Continuing  Postattack  Action 

When  the  resumption  of  transportation  and  communications  allows 
better  flow  of  food  supplies,  flow  will  be  redirected  in  a manner  that 
alleviates  shortages  and  provides  for  a continuing  supply  of  food 
throughout  the  United  States. 

Defense  Food  Order  No.  2 makes  no  specific  allowances  for  a crisis 
relocation  strategy  or  for  the  control  of  a distribution  system  recon- 
figured in  support  of  such  a strategy.  As  a previous  report  has  noted, 
"Defense  Food  Order  No.  2 can  be  expected  to  function  efficiently  as 
long  as  the  survival  of  food  distribution  facilities  approximates  popu- 
lation survival.  If  citizens  out-survive  distribution  facilities  in  a 
manner  that  creates  severe  supply/demand  imbalances  in  a number  of 
localities,  both  the  surviving  distribution  system  and  USDA's  Order 
Administrators  will  have  to  scramble  to  match  supply  with  demand  in  the 
critical  emergency  period.  The  continued  feeding  of  survivors  in  areas 
subject  to  such  imbalance  may  require  rapid,  significant  departures  from 
preattack  food  distribution  patterns  at  both  local  and  national  levels" 
(Reference  12). 


2 . 4 FOOD  DISTRIBUTION  UNDER  CRISIS  RELOCATION  CONDITIONS 

The  DC PA  strategy  of  relocating  the  population  from  areas  of  high 
risk  during  periods  of  severe  international  crisis  can  significantly 
increase  the  expected  number  of  survivors  if  the  crisis  leads  to  an 
all-out  nuclear  exchange.  Studies  have  shown  that  a successful  crisis 
relocation  strategy  might  save  an  additional  70  million  lives  over  the 
number  saved  by  a strategy  of  in-place  protection  (Reference  16).  The 
movement  of  large  masses  of  population  in  advance  of  a threatened  attack 
will  severely  test  the  flexibility  of  local  and  national  food  distrib- 
ution systems.  Past  research  (Reference  2)  has  assessed  the  food 
requirements  of  the  relocated  populations,  identified  promising  means  of 
reconfiguring  the  existing  food  distribution  system  to  meet  these 
requirements,  and  developed  and  documented  guidelines  for  food  distrib- 
ution under  crisis  relocation  conditions. 

Exhibit  2.2  summarizes  the  general  guidelines  for  food  distribution 
under  crisis  relocation  conditions  that  have  evolved  from  past  research 
efforts.  These  guidelines  identify  activities  at  the  state  and  regional 
level  as  well  as  activities  in  the  risk  area  being  evacuated  and  the 
host  area  receiving  evacuees.  The  regional  nature  of  the  nation's  food 
distribution  system  makes  it  imperative  that  plans  for  redirecting  this 
system  in  times  of  emergency  be  prepared  at  the  state  or  regional  level. 
Planning  efforts  undertaken  at  this  level  should  include  the  redirection 
of  normal  supply  channels  to  the  host  areas  and  the  reallocation  of 
transportation  drivers  and  equipment  needed  to  support  this  redirection. 
State  officials  should  also  rescind  all  state  regulatory  restrictions 
(e.g.,  highway  weight  limitations)  which  might  inhibit  the  redirection 
of  supplies  under  emergency  conditions. 


2-7 


EXHIBIT  2.2:  RECOMMENDED  GENERAL  GUIDELINES  FOR  PROVIDING 
FOOD  SUPPORT  FOR  THE  CRISIS  RELOCATION  STRATEGY 


STATE  AND  REGIONAL  ACTIVITIES 

4 Define  distribution  patterns  for  chain  ind  independent  wholesalers. 
9 Arrange  for  airy  additional  drivers  ind  equipment  made  necessary  by 
revised  distribution  patterns  through  'IOTA. 

° Waive  vehicle  highway  weight  restrictions . 

* Publicise  waiving  of  DOT  Driver  Restrictions. 


RISK  AREA  ACTIVITIES 

HOST  AREA  ACTIVITIES 

L 

PRODUCERS 

* Continue  any  igncultural  ictivity  of  national, 
regional,  or  local  significance.  (Little  signi- 
ficant agricultural  production  currently 
occurs  in  risk  areas.) 

9 Continue  all  agricultural  activity. 

PROCESSORS 

3 Continue  only  those  processing  activities  mat 
Lead  to  production  of  commodities  included  in 
emergency  standards  and  that  either  are  nation- 
al or  regional  in  scope  or  command  a signifi- 
cant share  of  the  local  market 

* Encourage  workers  in  discontinued  processing 
activities  to  transfer  their  skills  to  similar 
host  irea  orocessing  facilities. 

9 Continue  all  food  processing  ictivity,  ex- 
panding operations  where  possible  through 
the  use  of  relocated  workers  and  unused 
capacity. 

WHOLESALERS 

Continue  to  operate  ail  chain  and  independent 
wholesale  operations  that  comand  a significant 
share  of  the  local  market,  or  that  prefer  to  re- 
main open,  following  revised  distribution  pat- 
terns specified  at  state  and  regional  level. 

3 cap tv  remaining  small  warehouses  as  quickly  as 
possible,  transferring  goods  to  host  area  commis- 
saries and  warehouses.  Encourage  workers  m dis- 
continued operations  to  seek  employment  in  host 
area  warenouses. 

Augment  transportation  fleet  and  Jriver  pool 
as  required,  following  guidelines  and  proce- 
dures established  by  NDTA  for  obtaining  per- 
sonnel and  equipment  from  other  sectors. 

9 Increase  vehicle  and  driver  productivity  by 
taking  advantage  of  waived  driver  restrictions 
and  weight  Limitations;  minimi! mg  iown-t  irae: 
relaxing  maintenance  requirements;  increasing 
vehicle  loads;  loading  only  full-pallet  quanti- 
ties; ind  shipping  onlv  necessarv  commodities. 

0 Continue  all  food  warehousing  and  distribu- 
tion activities,  expanding  operations 
where  possible  through  the  use  of  comman- 
deered space,  worker  overtime,  ind  relo- 
cated workers  . 

° Augment  transportation  fleet  ind  driver 
pool  as  required,  following  guidelines 
and  procedures  established  by  N’DTA  for 
obtaining  personnel  ana  new  eauipment  from 
other  sectors . 

° Increase  vehicle  and  driver  productivity 
by  taking  advantage  of  waived  driver 
restrictions  and  weight  limitations;  min- 
imizing down  time;  relaxing  maintenance 
requirements;  increasing  vehicle  loads; 
loading  only-full  pallet  quantities;  and 
shipping  only  necessary  conaodities . 

RETAILERS 

Observe  any  price  controls  * single- purchase 
limitations  established  nationally  during  pre- 
crisis  period  and  evacuation  period. 

9 As  inventories  % personnel  permit,  remain  open 
during  evacuation  period.  Then  close  operations 
for  duration  of  crisis  relocation  period  i re- 
port on  remaining  inventories. 

9 Chain  stores  arrange  for  employees  to  transfer 
to  chain’s  host  area  outlets  for  duration  of 
emergency.  Employees  of  independent  stores 
should  be  encouraged  to  seek  employment  m host 
area  retail  outlets. 

Observe  any  price  controls,  single- purchase 
limitations,  rationing  plans,  i coupon 
redemption  policies  established  nationally 
during  pre- crisis  period  5 for  duration  of 
crisis  relocation  period. 

° Continue  all  retail  food  operations,  ex- 
panding as  required  by  usuig  added  person- 
nel relocated  from  risk  area;  extending 
business  hours;  authorizing  overtime 
work;  stocking  it  night;  and  identifying 
ind  using  expedient  nearby  storage  space. 

PREPARERS 

j AND  | 

SERVERS 

3 Chain  restaurants  with  hose  area  outlets  snouia 
transport  inventories  to  these  outlets  5 reassigr 
workers  to  host  area  operations  . 

9 Fast  food  operations  should  prepare  as  many  meals 
as  possible  during  evacuation  period  5 make  them 
availaole  at  evacuation  staging  area. 

9 Caterers  should  relocate  all  mobile  food  prepar- 
ation equipment  5 as  much  of  their  inventories 
as  possible  to  host  area. 

* Institutions  5 stores  with  equipment  for  large- 
scale  food  preparation  should  transport  inventor- 
ies ^ equipment  to  host  area. 

a Restaurants  i kit'^sn-equipped  institutions 
should  expand  operations  by  using  additional 
personnel  relocated  from  risk  area;  enlarg- 
ing seating  capacity;  $ identifying  5 using 
expedient  nearby  storage  space  (garages,  etc 

9 Large-scale  mass  feeding  operations  in 
kitchen -equipped  institutions  will  be  super* 
vised  by  disaster  agencies  such  is  Red  Cross 

# Distribute  food  preparation  equipment  i in- 
coming inventories  is  needed  among  institu- 
tions, restaurants,  congregate  care  facili- 
ties. 3 private  residences  with  hosting 
caoacitv. 

CONSUMERS 

' Avoid  loaroing  in  pre-crisis  period. 

* Transport  as  much  non-perishable  food  to  host 
area  as  is  permitted  bv  home  stocks  and  mode  of 
transportation.  A one-  to  two-week  supply 
should  suffice. 

Avoid  noarding  m pre-crisis  penoa. 

* Encourage  host  area  residents  to  provide 
shelter  and  food  to  members  of  relocated 
population. 

ICVTRQLS 

* Price  regulation  i liberal  single- purchase 
limitations  at  retail  outlets  during  pre-ensis 
ind  evacuation  periods. 

9 Price  regulation  5 conservative  smgle- 
purenase  Limitations  it  retail  outlets 
during  pre-crisis  period. 

9 Price  regulation  S coupon  rationing  at 
retail  outlets,  restaurants,  j mass  feed- 
ing facilities  during  crisis  relocation. 

r 

I 
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Exhibit  2.2  also  summarizes  the  suggested  activities  to  be 
undertaken  by  risk  area  and  host  area  food  producers,  processors, 
wholesalers,  retailers,  preparers,  servers  and  consumers  during  a 
relocation.  For  all  elements  of  the  food  distribution  at  the  wholesale 
level  and  above,  these  activities  have  been  designed  to  parallel  normal 
distribution  activities  as  closely  as  possible.  A conceptual  view  of 
the  flow  of  food  under  crisis  relocation  conditions  appears  in  Exhibit 
2.3.  Extensive  research  and  discussions  with  food  industry  personnel 
have  led  to  the  conclusion  that  the  most  effective  strategy  for  food 
distribution  under  crisis  relocation  conditions  is  to  allow  agricultural 
production  and  the  output  of  major  processing  plants  to  follow  normal 
channels  and  to  continue  using  risk  area  wholesale  facilities  to  serve 
the  evacuated  population.  As  indicated  in  Exhibit  2.3,  these  wholesale 
facilities  would  provide  a highly-increased  level  of  service  to  those 
retail  stores  located  in  outlying  host  areas. 

The  proposed  distribution  adjustments  outlined  in  the  guidelines  of 
Exhibit  2.2  and  depicted  conceptually  in  Exhibit  2.3  have  many  attrac- 
tive features:  The  altered  system  is  conceptually  simple,  and  builds 
intelligently  on  the  existing  system  without  creating  new  operating 
entities.  Corporate  chains  are  preserved  as  distribution  units,  and 
most  host  area  retail  stores  will  continue  to  be  supplied  by  their  pree- 
vacuation sources.  Strains  on  the  national  distribution  system  is  mini- 
mized and  supplies  on  the  road  from  national  processors  to  regional  and 
local  wholesalers  at  the  time  of  evacuation  need  not  be  rerouted. 


Although  the  proposed  adjustments  would  not  substantially  change 
the  national  channels  of  distribution  supplying  the  risk  and  host  areas, 
the  local  distribution  system  would  be  drastically  altered.  Certain 
points  of  stress  in  the  adjusted  local  distribution  system  are  immedi- 
ately apparent.  In  addition  to  placing  a heavy  load  on  retail  stores  in 
the  outlying  host  areas,  the  adjusted  system  greatly  increases  local 
transportation  requirements.  The  distance  traveled  by  local  delivery 
trucks  will  be  substantially  increased  by  massive  population  movements. 

The  ability  of  local  transportation  and  distribution  systems  to 
accommodate  the  stress  imposed  by  continued  operation  of  risk-area  ware- 
houses has  been  analyzed  in  detail  in  past  case  studies  of  crjsis  relo- 
cation undertaken  in  Detroit,  Michigan  (Reference  12),  Richmond, 

Virginia  (Reference  5),  and  Colorado  Springs,  Colorado  (Reference  2). 

In  these  past  studies,  mathematical  models  were  developed  to  quantify 
the  amount  of  stress  placed  on  the  local  distribution  system  by  an  evac- 
uation process  of  specified  distance  and  magnitude.  Critical  points  of 
stress  were  identified  and  quantified  for  both  the  host-area  retail 
stores  and  the  local  distribution  systems  supplying  these  stores  under  a 
strategy  of  crisis  evacuation.  To  supplement  the  quantitative  analysis, 
food  industry  personnel  were  interviewed  regarding  the  ability  of  local 
retailers  and  wholesalers  to  withstand  transportation  and  distribution 
stress . 

Food  industry  personnel  interviewed  in  past  studies  have  overwhelm- 
ingly favored  a food  distribution  strategy  which  enables  them  to 
continue  to  operate  warehouses  located  within  risk  areas.  Their  assess- 
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ments  also  support  quantitative  research  indicating  that  host-area 
retail  outlets  are  capable  of  withstanding  the  stresses  imposed  by  such 
a strategy.  The  ability  of  the  local  transportation  system  to  withstand 
the  stress  imposed  by  increased  vehicle  mileage  emerges  as  the  most 
critical  element  in  determining  the  success  of  a strategy  entailing  the 
continued  operation  of  risk-area  warehouses.  Food  industry  leaders 
estimate  that  a doubling  of  vehicle  mileage  may  be  tolerated  for  short 
periods  (one  to  two  weeks)  without  requiring  additional  equipment.  More 
detailed  discussions  regarding  the  level  of  transportation  stress 
imposed  by  a strategy  of  continuing  risk-area  warehouse  operations  may 
be  found  in  Bi 1 lheimer.  et  al . (Reference  2)  along  with  an  analysis  of 
different  measures  for  alleviating  this  stress.  In  spite  of  the  addi- 
tional stress  imposed  on  the  transportation  system,  the  continued  opera- 
tion of  major  risk-area  wholesalers  is  preferable  to  the  alternative 
strategies  considered  for  staging  and  transporting  food  to  host  areas: 
Pre-crisis  stockpiling  is  too  costly  on  a nationwide  scale;  direct  ship- 
ments from  processors  to  the  host  areas  would  disrupt  existing  channels 
and  require  impossible  priority  judgments;  and  heavy  use  of  expedient 
host-area  warehouse  space  is  both  inefficient  and  difficult  to  accom- 
plish within  a one-week  time  frame.  Other  distribution  alternatives  to 
be  avoided  under  crisis  relocation  conditions  include  the  disruption  of 
orderly  production  and  processing  channels  (by  raiding  graneries  or  ad 
hoc  cattle  slaughtering),  the  scavenging  of  insignificant  risk-area 
inventories  following  evacuation,  and  the  imposition  of  flow  restric- 
tions at  the  wholesale  level.  The  purpose  of  flow  restrictions,  such  as 
those  once  proposed  in  Defense  Food  Order  2 (see  Subsection  2.3.1)  under 
postattack  conditions  at  processor  and  wholesaler  lev el s (Reference  17), 
is  to  conserve  scarce  resources  and  to  permit  the  redirection  of  inven- 
tories to  areas  with  damaged  supply  chains.  While  such  flow  restric- 
tions may  be  appropriate  in  a postattack  environment,  they  are  totally 
inappropriate  under  crisis  relocation  conditions.  The  chief  purpose  of 
a crisis  relocation  strategy  is  to  reduce  the  vulnerability  of  the  citi- 
zenry by  eliminating  dense  population  concentrations  and  removing  indi- 
viduals from  target  areas.  The  vulnerability  of  the  nation's  food 
stocks  will  be  similarly  reduced  by  removing  stocks  from  risk  areas  and 
spreading  them  among  host-area  distribution  centers.  Accordingly,  the 
flow  of  food  stocks  should  not  be  restricted  under  crisis  relocation 
conditions.  Rather,  the  flow  of  food  from  risk  areas  to  host  areas 
should  be  increased  and  expedited  whenever  possible. 


2.5  IMPLICATIONS  OF  PAST  RESEARCH 

Past  research  into  food  distribution  under  emergency  conditions  has 
traced  the  existing  food  distribution  network,  investigated  postattack 
food  availability  and  accessibility  under  a strategy  of  in-place  protec- 
tion, and  suggested  promising  means  of  reconfiguring  the  existing 
distribution  network  to  meet  the  needs  of  populations  evacuated  from 
central  cities  under  a crisis  relocation  strategy.  A review  of  this 
research  suggests  that  the  two  most  serious  distribution  problems  iden- 
tified following  an  attack  on  an  unevacuated  population  are  likely  to  be 
intensified  by  a strategy  of  crisis  relocation.  The  survival  of  addi- 
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tional  people  in  areas  removed  from  traditional  distribution  centers  can 
be  expected  to  intensify  the  stress  imposed  on  the  damaged  transporta- 
tion system  by  the  geographic  separation  between  remaining  food  stocks 
and  the  surviving  population.  Furthermore,  the  guidelines  for  food 
distribution  under  crisis  relocation  conditions  rely  heavily  on  the 
continued  operation  of  the  most  vulnerable  element  of  the  local  distrib- 
ution system,  the  risk-area  wholesale  warehouse.  The  loss  of  these 
warehouses  in  an  attack  will  remove  both  important  food  inventories  and 
a crucial  staging  element  in  the  distribution  system  relied  upon  by  an 
increased  number  of  survivors  in  host  areas. 


2.6  CURRENT  RESEARCH  APPROACH 

To  assess  the  impacts  of  nuclear  attack  on  a reconfigured  distrib- 
ution network  under  a crisis  relocation  strategy,  the  current  investiga- 
tion has  developed  a quantitative  picture  of  food  distribution  networks 
serving  a sample  study  area:  Colorado  Springs,  Colorado.  Supplies  in 
the  food  distribution  network  have  been  traced  from  producer  to 
consumer,  and  the  location  and  size  of  inventories  in  each  stage  of  the 
distribution  network  have  been  plotted  on  a commodity-by-commodity  basis 
for  the  eight  food  roups  of  meat,  milk,  eggs,  cereals  and  cereal  prod- 
ucts, fruits  and  vegetables,  food  fats  and  oils,  potatoes,  and  sugar. 

To  provide  a basis  for  assessing  the  probable  postattack  adequacy  of  the 
reconfigured  food  distribution  system  in  the  sample  city,  a hypothetical 
nuclear  attack  was  postulated,  and  each  element  of  the  distribution 
system  from  producer  to  consumer  underwent  a damage  assessment  analysis. 
The  results  of  this  damage  assessment  were  applied  to  the  preattack 
commodity-flow  model  to  predict  the  probable  postattack  flow  of  the 
selected  food  groups  to  host-area  survivors.  The  surviving  distribution 
system  was  examined  for  bottlenecks  that  might  be  caused  by  losses  in 
production  capability,  labor  productivity,  supply  availability,  ware- 
housing space,  and  transportation  accessibility.  The  postattack  inven- 
tories derived  in  this  manner  were  compared  with  the  USDA's  National 
Emergency  Food  Consumption  Standards  (see  Section  4.1)  to  determine  the 
degree  to  which  supplies  of  the  selected  commodities  could  be  expected 
to  meet  the  requirements  of  survivors.  Alternative  postattack  distrib- 
ution strategies  capable  of  meeting  these  requirements  were  postulated 
and  evaluated,  and  promising  strategies  were  examined  for  components 
which  could  be  incorporated  into  the  preattack  guidance  for  the  reloca- 
tion effort.  The  following  section  traces  the  current  food  distribution 
network  of  the  sample  city  of  Colorado  Springs  and  identifies  the 
network  changes  imposed  by  a crisis  relocation  strategy,  while  Section  4 
quantifies  the  damage  imposed  on  the  reconfigured  network  by  a nuclear 
attack . 
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3.  NORMAL  AND  EMERGENCY  FOOD  DISTRIBUTION  PATTERNS  IN  COLORADO  SPRINGS 


This  section  describes  the  food  distribution  system  serving  Colo- 
rado Springs,  Colorado,  and  the  adjustments  proposed  for  that  system  in 
the  event  of  a massive  evacuation.  After  summarizing  the  general 
adjustments  required  at  the  regional  and  local  levels  to  support  a 
crisis  relocation  strategy,  the  flow  of  individual  food  groups  is  traced 
through  the  distribution  network  from  producer  to  consumer,  and  data  are 
assembled  describing  the  location  and  vulnerability  of  food  stocks 
within  that  network. 


3.1  OVERVIEU  OF  THE  COLORADO  SPRINGS  STUDY  AREA 

By  agreement  between  the  Colorado  Division  of  Military  Affairs  and 
the  U.S.  Defense  Civil  Preparedness  Agency,  the  urbanized  area  of  Colo- 
rado Springs  has  been  designated  as  a target  risk  area  in  the  event  of  a 
nuclear  attack  threat.  The  specific  area  designated  to  be  at  risk 
includes  the  urbanized  area  itself  and  the  portion  of  El  Paso  County 
directly  south  of  the  urbanized  area,  including  Cheyenne  Mountain  and 
the  Fort  Carson  Military  Reservation.  Those  portions  of  El  Paso  County 
north,  east  and  west  of  the  city  limits  --  including  the  U.S.  Air  Force 
Academy  and  the  Pikes  Peak,  Monument  and  Elmore  areas  — are  judged  to 
be  at  no  risk. 


3.1.1  a tig  n Eiiltina 

In  conjunction  with  local  officials,  DCPA  representatives  have 
identified  lower-risk  areas  in  surrounding  counties  to  which  residents 
of  the  Colorado  Springs  area  might  be  evacuated  under  threat  of  nuclear 
attack.  Surrounding  counties  designated  as  host  counties  for  Colorado 
Springs  include  Alamosa,  Chaffee,  Fremont,  Gunnison,  La  Plata,  Saguache 
and  Teller.  In  addition,  some  rural  areas  of  El  Paso  County  will  be 
available  for  hosting  evacuees.  The  location  of  the  Colorado  Springs 
risk  and  host  areas  is  mapped  in  Exhibit  3.1,  which  also  identifies  the 
resident  population  and  the  number  of  evacuees  assigned  to  each  host 
county . 

In  addition  to  the  Colorado  Springs  area,  the  Denver  and  Pueblo 
areas  are  also  scheduled  for  crisis  elocation  in  the  event  of  a nuclear 
threat.  Host  counties  for  residents  evacuated  from  these  population 
centers  are  also  shown  in  Exhibit  3.1. 
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EXHIBIT  3.1 


Colorado  Risk  and  Host  Areas 


3.1.2 


Kev  Assumptions 


Several  of  the  key  assumptions  made  in  developing  a crisis  reloca- 
tion plan  for  Colorado  Springs  are  listed  below.  These  assumptions  have 
been  condensed  from  a longer  list  of  premises  appearing  in  a preliminary 
crisis  relocation  plan  developed  for  the  Colorado  Springs  area  (Refer- 
ence 19).  Readers  desiring  more  information  on  the  assumptions  underly- 
ing the  crisis  relocation,  or  the  specific  details  of  the  Colorado 
Springs  evacuation  plan,  are  referred  to  this  document. 

1.  Relocation  of  the  risk-area  population  Mill  occur  only  at  the 
direction  of  the  Governor  of  Colorado,  generally  at  the 
request  of  the  President  of  the  United  States.  Measures 
preparatory  to  such  relocation  may  be  undertaken  during  a 
crisis  at  local  option. 

2.  Crisis  relocation  of  the  risk-area  population,  uhen  directed 
by  the  Governor  of  Colorado,  Mill  be  mandatory  --  not  volun- 
tary — and  in  general  accordance  with  the  crisis  relocation 
plan. 

3.  All  of  the  risk-area  population,  less  active-duty  military 
personnel.  Hill  relocate  to  designated  host  counties  or  desig- 
nated parts  of  El  Paso  County. 

4.  After  relocation  is  accomplished,  there  Hill  be  no  requirement 
for  goods  or  services  anywhere  in  the  risk  area  during  the 
relocation  period,  except  as  necessary  for  the  preservation  of 
property  and  the  support  of  essential  activities. 

5.  Some  portion  of  the  risk-area  population,  estimated  at  betueen 
10  and  20  percent,  can  be  expected  to  leave  the  area  in 
advance  of  a directed  crisis  relocation.  These  spontaneous 
evacuees  are  expected  to  consist  mainly  of  families  whose 
members  do  not  have  public  or  emergency  responsibilities  and 
who  have  a acation  home  or  relatives  in  mind  as  a destination. 

The  location,  identification,  and  destination  of  this  group 
will  not  be  known. 

6.  Once  crisis  relocation  of  the  risk-area  population  has  been 
directed,  the  minimum  duration  of  the  relocation  period  will 
be  seven  days.  The  maximum  duration  of  the  relocation  period 
is  uncertain,  but  could  last  several  weeks. 


3.2  OVERVIEW  OF  EXISTING  FOOD  DISTRIBUTION  SYSTEM 

3.2.1  Food  Distribution  Channels 

Colorado  Springs  relies  heavily  on  Denver  for  its  supply  of 
processed  foodstuffs.  Very  little  food  is  stored  at  wholesale  ware- 
houses within  the  city  itself.  The  vast  majority  of  the  Colorado 
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Springs  food  supplies  is  shipped  through  Denver  and  warehoused  in  the 
larger  city.  Exhibits  3.2  and  3.3  illustrate  tne  importance  of  Denver 
as  a food  distribution  center  for  Colorado  Springs  and  the  remainder  of 
Colorado.  Exhibit  3.2  traces  the  food  flow  through  Denver  itself,  show- 
ing the  mode  of  shipment  and  ultimate  destination  of  food  moving  through 
Denver.  Food  destined  for  Colorado  Springs  represents  less  than  10 
percent  of  the  total  amount  of  food  moving  through  the  Denver  market- 
place. Two-thirds  of  the  food  shipments  reaching  Denver  arrive  by 
truck.  Movements  from  Denver  to  the  Colorado  Springs  risk  and  host 
areas  are  made  almost  exclusively  by  truck.  Most  of  these  local  move- 
ments take  place  in  trucks  that  are  owned  and  operated  by  supermarket 
chains  and  major  independent  wholesalers.  A variety  of  truck  types  are 
used,  but  the  predominant  unit  is  a tractor-trailer  combination  with  a 
40,000  pound  carrying  capacity. 

Four  major  firms  are  primarily  responsible  for  retail  food  distrib- 
ution in  the  Colorado  Springs  risk  and  host  areas:  Safeway  Foods;  the 
National  Tea  Company,  which  operates  Miller's  Supermarkets;  the  Dillon 
Company,  which  operates  King  Soopers;  and  Associated  Grocers,  which 
serves  a number  of  independent  retailers.  Exhibit  3.3  identifies  the 
relative  market  shares  of  these  four  major  firms.  The  areas  of  the 
independent  circles  have  been  scaled  in  relation  to  the  area  of  the 
circle  representing  the  Colorado  Springs  supply.  Thus,  Safeway  Foods 
accounts  for  21.5%  of  Colorado  Springs  grocery  supply,  with  9.6J5  of  the 
flow  through  its  Denver  warehouse.  Similarly,  King  Soopers  --  a subsid- 
iary of  Dillon  Company  --  accounts  for  1 35£  of  the  Colorado  Springs  food 
supply,  with  7%  of  the  flow  through  its  Denver  warehouse.  Associated 
Grocers  accounts  for  36Ji  of  the  food  supply  to  independent  Colorado 
Springs  grocers  and  certain  small  chains,  with  15. 2%  of  the  flow  of  food 
through  its  warehouses  in  Denver  and  Pueblo. 

The  food  supply  breakdown  for  the  Colorado  Springs  risk  area  shown 
in  Exhibit  3.3  was  assembled  by  SYSTAN  from  published  data  and  inter- 
views with  each  of  the  major  wholesalers  serving  the  risk  area  (Refer- 
ence 2).  Host-area  statistics  were  obtained  from  DCPA-sponsored  surveys 
of  retail  food  stores  in  each  of  the  seven  host-area  counties.  These 
statistics  show  that  Safeway  and  Associated  Grocers  are  the  primary  food 
distributors  in  the  host-area  counties.  The  Safeway  chain  accounts  for 
an  estimated  43 'A  of  retail  food  sales  in  the  host  area  with  six  stores, 
while  Associated  Grocers  serves  37  independent  retailers  accounting  for 
455C  of  host-area  sales. 


3.2.2  Local  Food  Production 

Colorado  Springs  residents,  who  are  dependent  on  wholesale  food 
distribution  centers  located  outside  the  boundaries  of  the  risk  and  host 
areas,  must  also  look  outside  these  boundaries  for  food  production 
resources.  There  is  relatively  little  agricultural  production  within 
the  risk  and  host  areas.  The  sole  instance  of  production  on  a large 
scale  occurs  in  the  case  of  the  San  Luis  Valley  potato  crop.  Storage 
stocks  of  this  crop  reach  their  high  point  in  the  San  Luis  Valley  in 
December,  and  are  generally  depleted  by  mid-April.  Recent  storage 
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statistics  shou  a high  of  5.5  million  hundred-weight  in  December,  or 
enough  to  supply  every  resident  of  Colorado  with  emergency  rations  of 
potatoes  for  a period  of  two  years. 


3.2.3  Local  Food  Processing 

Colorado  Springs  also  relies  heavily  on  Denver  and  points  outside 
Colorado  for  most  of  the  processing  operations  applied  to  food  distrib- 
uted locally.  Only  two  food  processors  with  plants  located  in  Colorado 
Springs  employ  more  than  fifty  people  and  can  be  said  to  command  a 
significant  share  of  the  local  or  regional  market.  These  two  processors 
are  the  Sinton  Dairy  and  the  Coca-Cola  Bottling  Company.  Of  these  two, 
only  Sinton  Dairy  would  continue  its  operations  under  conditions  of 
crisis  relocation. 


3. 3 OVERVIEW  OF  PROPOSED  FOOD  DISTRIBUTION  ADJUSTMENTS 

The  distribution  system  adjustments  proposed  for  the  Colorado 
Springs  area  in  support  of  a crisis  relocation  strategy  parallel  the 
adjustments  outlined  in  Exhibit  2.2.  Chief  among  these  adjustments  is 
the  shift  of  supplies  from  risk-area  retail  outlets  to  host-area  retail 
outlets.  In  general,  Denver  wholesale  warehouses  serving  the  study  area 
population  before  evacuation  will  continue  to  do  so  after  evacuation  by 
shifting  deliveries  from  their  risk-area  stores  to  their  host-area 
stores.  Food  will  be  delivered  to  relocatees  through  a combination  of 
retail  outlets  and  mass  feeding  centers.  Wholesale  warehouses  with  host 
host-area  outlets  will  supply  mass  feeding  centers  directly.  The  only 
major  food  processing  activity  within  the  risk  area,  the  Sinton  Dairy, 
will  continue  operations  throughout  the  evacuation  period. 


3.3.1  Wholesaler  Adjustments 

Personnel  from  the  Denver  distribution  centers  of  each  of  the  major 
distributors  supplying  Colorado  Springs  were  interviewed,  and  there  was 
general  agreement  that  the  most  efficient  strategy  for  supplying  food  to 
evacuees  under  a crisis  relocation  movement  would  be  to  supply  retail 
outlets  in  the  host  area  with  the  food  normally  delivered  to  risk-area 
outlets,  while  continuing  to  operate  the  wholesale  warehouses  within  the 
Denver  risk  area.  None  of  the  distributors  felt  that  this  would  place 
an  undue  strain  on  the  host-area  retail  outlets.  Revised  distribution 
patterns  were  worked  out  for  each  of  the  major  distributors  serving  the 
study  area. 

Safeway  faces  the  fewest  problems  in  adapting  its  distribution 
patterns  to  support  an  evacuation  of  the  Colorado  Springs  area.  Safeway 
has  seven  stores  in  the  Colorado  Springs  risk  area  and  six  stores  in  the 
Colorado  Springs  host  area.  The  firm  retains  control  of  its  goods  from 
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the  wholesale  warehouse  through  the  checkout  counter,  has  a computerized 
ordering  system,  and  anticipates  few  problems  in  shifting  the  bulk  of 
its  Colorado  Springs  orders  to  host-area  outlets  so  long  as  its  Denver 
distribution  center  is  allowed  to  remain  in  operation. 

In  the  case  of  the  Dillon  Company,  regionwide  adjustments  were 
planned  to  balance  the  flow  of  food  between  the  counties' hosting  Denver 
evacuees,  where  Dillon  is  well  represented,  and  the  counties  hosting 
Colorado  Springs  evacuees,  where  Dillon  has  only  a few  outlets. 

The  National  Tea  Company,  which  controls  13.5  percent  of  the  Colo- 
rado Springs  risk-area  market  with  five  Miller's  Supermarkets,  has  no 
outlets  in  the  Colorado  Springs  host  area.  Moreover,  each  of  its  31 
Colorado  retail  outlets  is  located  within  a risk  area.  Under  crisis 
relocation  conditions,  therefore.  National  Tea  will  have  no  readily-a- 
vailable  corporate  outlet  for  its  wholesale  food  stocks.  Accordingly, 
it  is  desirable  that  National  Tea  provide  direct  deliveries  to  the 
larger  host-area  mass  feeding  centers. 

Associated  Grocers  has  a larger  number  of  stores  in  the  host  area 
(37)  than  any  other  firm.  Unlike  Safeway,  National  Tea  and  King  Soop- 
ers,  however.  Associated  Grocers  loses  control  of  its  food  once  it  is 
billed  and  shipped  from  the  central  warehouses,  and  cannot  initiate 
orders  from  the  central  warehouse.  Although  its  ordering  system  is 
computerized,  it  must  depend  on  its  independent  retail  outlets  to  initi- 
ate orders.  Associated  Grocers  personnel  saw  no  logistics  problems  in 
shipping  all  their  food  to  host-area  retail  outlets  in  the  event  of  an 
emergency,  but  the  question  of  ownership  and  responsibility  poses  an 
extra  organizational  problem  which  must  be  considered. 


2.3.2  Retailer  Adjustments 

Retail  grocery  stores  within  the  risk  area  would  be  expected  to 
observe  any  price  controls  and  single-purchase  limitations  established 
during  the  pre-crisis  period  and  the  evacuation  period.  The  remaining 
inventories  would  be  reported  to  the  Colorado  food  Agency,  and  opera- 
tions would  cease  for  the  duration  of  the  crisis  relocation  period. 

Chain  stores  with  outlets  in  both  risk  and  host  areas  --  such  as 
Safeway  and  Dillon  — would  arrange  for  employees  to  transfer  to  these 
outlets  for  the  duration  of  the  emergency.  Employees  of  other  chains 
and  independent  stores  should  be  encouraged  to  seek  employment  in  inde- 
pendent host-area  retail  outlets. 

Retail  outlets  in  the  host  area  should  remain  open  and  expand  their 
operations  by  using  transferred  risk-area  personnel,  extending  business 
hours,  authorizing  overtime  work,  and  stocking  at  night.  Managers  of 
host-area  outlets  should  identify  and  use  expedient  storage  space  in 
parking  lots,  nearby  warehouses,  and  garages  to  store  incoming  shipment 
overf 1 ows . 
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3.3.3  Potential  Transportation  Stress 


So  long  as  the  major  wholesale  distribution  centers  located  in  the 
Denver  risk  area  are  maintained,  the  local  adjustments  required  to 
direct  large  quantities  of  food  to  the  host  area  need  not  interfere  with 
the  flow  of  national  supplies  into  Colorado.  These  adjustments  will, 
however,  place  a heavy  strain  on  the  local  food  transportation  system. 
Supermarkets  in  the  Colorado  Springs  area  receive  a minimum  of  one 
delivery  of  dry  groceries  each  week  from  Denver  wholesalers,  with  more 
frequent  deliveries  of  meat  and  perishable  items.  The  typical  high-vol- 
ume market  receives  an  average  of  four  deliveries  of  dry  s'  series  per 
week,  and  daily  deliveries  of  meat  and  perishables.  Dry  grocery  deliv- 
eries are  made  by  tractors  and  trailers  owned  and  operated  by  the  super- 
market chain  or  independent  wholesaler,  as  are  most  of  the  meat  and 
perishable  deliveries.  The  proposed  distribution  system  adjustments 
will  impose  heavy  stresses  on  the  trucks  and  drivers  currently  employed 
by  major  Denver  distribution  centers.  Instead  of  making  relatively 
short  delivery  runs  to  Colorado  Springs,  trucks  and  drivers  will  have  to 
continue  far  south  of  Colorado  Springs  to  reach  the  host  area.  In  order 
to  determine  the  effect  of  a crisis  relocation  strategy  on  local  deliv- 
ery equipment,  estimates  were  made  of  the  additional  mileage  imposed  on 
this  equipment  by  such  a strategy. 

The  transportation  stress  resulting  from  a crisis  relocation  was 
estimated  by  assuming  that  the  four  cities  of  Denver,  Boulder,  Pueblo 
and  Colorado  Springs  would  be  evacuated  simultaneously,  and  by  computing 
the  additional  mileage  imposed  on  the  transportation  fleets  serving 
Denver  distribution  centers  by  this  simultaneous  evacuation.  Transpor- 
tation stress  estimates  were  derived  by  dividing  the  current  mileage 
consumed  by  each  wholesaler  in  serving  all  its  retail  outlets  (most  of 
which  are  clustered  near  the  warehouses  in  the  risk  area)  into  estimates 
of  the  mileage  required  to  carry  the  same  amount  of  food  to  those 
outlets  located  in  host  counties  throughout  Colorado.  A stress  factor 
of  3.04  was  derived  for  all  major  Denver  food  wholesalers,  indicating 
that  the  vehicle  mileage  required  to  make  regular  deliveries  to  host- 
county  outlets  would  be  more  than  triple  the  mileage  currently  consumed 
by  local  food  deliveries. 

Because  existing  drivers  and  equipment  are  not  currently  being 
employed  at  their  maximum  capacity,  a tripling  of  vehicle  mileage  does 
not  necessarily  imply  a tripling  of  transportation  resources.  A rough 
estimate  of  the  additional  equipment  required  by  Denver-based  food 
distribution  centers  is  162  tractors  and  280  trailers.  This  represents 
approximately  a 40-percent  increase  over  the  current  fleet  of  415  trac- 
tors and  650  trailers.  In  addition,  nearly  465  drivers  would  have  to  be 
diverted  from  less  critical  sectors  of  the  economy  to  join  the  drivers 
currently  employed  by  food  wholesalers,  approx imate I y doubling  the 
current  driver  leet  size.  Discussions  with  representatives  oi  the 
Denver  Chapter  of  the  HDTA  indicate  the  sufficient  equipment  and  person- 
nel can  be  made  available  from  less  critical  Denver  industries  to  meet 
these  requirements  (see  Reference  2). 
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3.4 


COMMODITY  FLOH  PATTERNS 


The  remainder  of  this  section  is  devoted  to  a detailed  considera- 
tion of  the  channels  followed  by  eight  commodity  groups  in  reaching  the 
Colorado  Springs  consumer.  The  eight  commodity  groups  are= 

1.  Meat  and  meat  alternates; 

2.  Milk  and  dairy  products; 

3.  Eggs; 

4.  Cereals  and  cereal  products; 

5.  Fruits  and  vegetables; 

6.  Food  fats  and  oils; 

7.  Potatoes;  and 

8.  Sugars. 

The  distribution  of  each  commodity  group  is  illustrated  by  a sche- 
matic flow  diagram  that  traces  food  supply  relationships,  locates 
processing  facilities,  and  shows  the  relative  size  of  inventories  held 
at  each  stage  of  the  distribution  system.  This  detailed  characteriza- 
tion provides  a basis  for  identifying  possible  postattack  distribution 
bottlenecks  and  identifying  alternatives  for  bypassing  these  bottle- 
necks. 


3 4. 1 Meat  and  Meat  Alternates 

A summary  of  Colorado  meat  production,  imports,  exports  and 
consumption  is  shown  in  Table  3.1.  Exhibit  3.4  shows  Colorado  meat 
distribution  channels,  volumes  and  inventory  levels. 

Colorado  per-capita  consumption  of  meat  is  estimated  to  be  about 
206.3  pounds  per  year.  As  a major  meat  producing  and  processing  state, 
Colorado  supplies  most  of  its  own  meat  requirements.  Overall,  about  60 
percent  of  the  meat  consumed  in  Colorado  is  produced  and  processed 
within  the  State  and  about  40  percent  is  imported  from  outside  the 
State. 


3. 4 . 1 . 1 Pou 1 try . 

In  1975,  the  national  per-capita  consumption  of  chicken  was  30  pounds 
and  of  turkey  was  8.6  pounds.  In  Colorado,  chickens  are  grown  primarily 
in  support  of  egg  production,  and  most  (an  estimated  80  million  pounds 
annually  or  nearly  75K  of  total  consumption)  of  the  chicken  meat 
requirement  of  Colorado  is  imported. 


TABLE  3.1 

COLORADO  MEAT  AMD  MEAT  ALTERNATES  SUMMARY 

; 

PRODUCTION 

, IMPORTS,  EXPORTS,  CONSUMPTION  (MILLIONS  OF  POUNDS] 

Product 


Chicken 

Turkey 

Poul try 

Fish 

Cattle,  Hogs,  Sheep 
Dressed 
Processed 
Total 


Total  Poultry,  Fish, 
and  Meat 


Outside 
Denver  Denver  Total 

SMSA  SMSA 


Imports 

Exports 

Consumption 

85 

1 

1 

89 

— 

32 

19 

85 

32 

108 

27 

-- 

27 

35 

1021 

225 

45 

113 

96 

80 

1134 

321 

EXHIBIT  3.4 


DISTRIBUTION  OF  MEAT,  POULTRY  AND  FISH  IN  DENVER  AND  COLORADO  SPRINGS 

METROPOLITAN  AREAS 


Figures  outside  rectangles  represent  throughput  in  millions  of  pounds  annually. 


is  substantial.  It  is  estimated  that 
50  million  pounds  of  dressed  turkey  meat 
is  done  by  the  turkey  grower-processors, 
smaller  such  companies  in  Colorado.  It 
is  estimated  that  about  40  percent  of  the  turkey  meat  output  is  consumed 
within  the  State  and  about  60  percent  is  exported.  Most  of  the  locally- 
raised  poultry  goes  to  the  food  chains  and  the  balance  to  wholesalers 
for  sale  to  other  retailers,  restaurants  and  institutions. 


Colorado  turkey  production 
Colorado  produced  approximately 
in  1975.  Almost  all  processing 
There  are  two  major  and  several 


3.4. 1.2  Fish. 

For  a number  of  years,  the  demand  for  seafood  in  the  U.S.  diet  remained 
constant  at  10.5  pounds  per  person;  since  aabout  1970,  however,  per-cap- 
ita  consumption  has  been  increasing  and  in  1974  and  1975  was  12.1  pounds 
per  person.  More  than  half  of  U.S.  seafood  consumption  is  imported, 
with  Japan  being  the  chief  supplier.  Using  the  U.S.  per-capita  average, 
the  1975  estimated  Colorado  fish  consumption  is  estimated  at  26.8 
million  pounds. 


3.4. 1.3  Red  Meats/Livestock  Raising. 

Colorado  is  a major  livestock-raising  state.  In  1975,  Colorado  farmers 
marketed  2,583,000  cattle  and  calves,  431,000  hogs,  and  1,300,000  sheep 
and  lambs.  Although  cattle  are  raised  in  almost  all  counties  of  Colo- 
rado. cattle  raising  is  more  concentrated  in  the  eastern  and  northeast- 
ern part  of  the  State.  In  1975,  about  half  the  cattle  were  raised  in 
the  eleven  counties  of  Baca,  Kit  Carson,  Larimer,  Logan,  Lincoln,  Mesa, 
Morgan,  Prowers,  Uashington,  and  Meld.  Sheep  and  hogs  are  also  raised 
in  most  counties,  but  sheep  raising  is  more  concentrated  in  the  north- 
west and  southwest.  Most  hogs  are  raised  in  the  eastern  portion  of  the 
State . 


3.4. 1.4  Meat  Processing. 

Most  of  the  major  meat  packing  and  slaughtering  plants  are  located  in 
Denver,  but  several  are  located  in  outlying  cities  such  as  Sterling, 
Greely  and  Fort  Morgan.  The  largest  slaughtering,  packing  and  process- 
ing facility  — Montfort  Packing  Company  --  is  located  in  Greely,  Meld 
County,  north  of  Denver.  The  major  hog-packing  and  processing  firm  — 
Sigman  Meat  Company  — is  located  in  Brush,  Morgan  County. 

The  Montfort  Packing  Company  exports  most  of  its  production.  Most 
of  the  meat  exported  from  Colorado  is  in  dressed  form;  only  about  10 
percent  is  in  processed  product  form. 

The  bulk  of  red  meat  entering  Denver  is  distributed  through  the 
chains  and  independent  wholesale  warehouses  or  institutional  purveyors. 
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Chains  such  as  Safeway,  King  Soopers  and  Associated  Grocers 
(representing  smaller  chains  and  independents)  buy  carcasses  directly 
from  packers  and  cut  to  their  own  requirements,  then  distribute  to  their 
stores.  Institutional  suppliers  such  as  Lombardy  and  Ueimer  carry  out 
the  same  functions  in  their  respective  facilities.  Almost  all  of  the 
work  is  done  in  Denver. 

Colorado  imports  about  40%  of  the  meat  consumed  by  its  residents. 
Two  of  the  main  out-of-state  supply  points  are  Garden  City,  Kansas  and 
Hereford,  Texas. 


3.4.2  Milk  and  Dairy  Products 

In  1975,  fluid  milk  and  cream  per-capita  consumption  (product 
weight  basis)  in  the  United  States  was  250  pounds,  according  to  the  USDA 
Economic  Research  Service.  Direct  fluid  milk  and  cream  per-capita 
consumption  in  Colorado  is  approximately  251  pounds  on  a milk-equivalent 
basis.  Colorado's  apparent  per-  capita  total  fluid  milk  and  dairy  prod- 
uct consumption  was  about  356  pounds  in  1975  (786  million  pounds/  year, 
2,207,300  population).  The  356-pound  figure  includes  about  105  pounds 
(29M)  of  such  manufactured  milk  products  as  cheese  and  ice  cream. 

In  Colorado,  and  particularly  within  the  Denver  and  Colorado 
Springs  risk  areas,  the  dairy  farms,  processing  plants,  and  retail  food 
stores  have  undergone  major  changes  since  World  War  II.  Economies  of 
scale  have  forced  many  small  operators  out  of  business,  leaving  market 
control  in  the  hands  of  large  companies.  Large  retailers  are  beginning 
to  process  large  quantities  of  fluid  milk.  However,  the  dairies 
continue  to  operate  independently  of  the  processor.  The  bulk  of  fluid 
milk  sales  to  the  Colorado  consumer  now  occurs  in  retail  grocery  stores, 
and  almost  all  manufactured  milk  products  reach  the  consumer  through 
usual  grocery  whol esal e/retai 1 distribution  channels.  Milk  sources, 
processing  aspects,  and  distribution  channels  are  summarized  in  Exhibit 


3. 4. 2.1  Milk  Production. 

In  1975,  Colorado  milk  production  was  672  million  pounds.  This  volume 
of  production  does  not  meet  Colorado's  demand,  and  the  State  imports 
from  10  to  15  percent  of  its  total  consumption  from  outside  its  bounda- 
ries. Unprocessed  fluid  milk  imports  amounted  to  about  96  million 
pounds  in  1975.  Weld  County,  north  of  Denver,  is  first  in  milk  prod- 
uction in  the  State,  accounting  for  more  than  one-third  of  total  prod- 
uction. The  three  counties  northeast  of  Denver  --  Weld,  Adams  and 
Morgan  --  produce  more  than  half  of  Colorado's  fluid  milk. 
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EXHIBIT  3.5 

DISTRIBUTION  OF  FLUID  MILK  IN  THE  DENVER  AND  COLORADO  SPRINGS 

METROPOLITAN  AREAS 


Out  of  State 
Producers 


STATE  OF  COLORADO 


Colorado 

Producers 


Denver  MA 
Processors 


Denver  MA 
Restaurants  and 
Institutions 


Denver  MA 
Retailers 


Denver  MA 
Consumers* 


/ Colorado  Springs  MA 


/ | Colorado  Springs 


Colorado 
Springs  MA 
Processors 


MA  Distribution 
\ Centers 


Colorado  Springs 
MA  Restaurants 
and  Institutions 


Colorado  Springs 
MA 

Retailers 


Colorado  Springs 
MA  Consumers* 


Other  Colorado 
Processmq  and 
Shipments 


Includes  home 


Figures  outside  rectangles  represent  throughput  in  millions  of  pounds  annually. 
Figures  inside  circles  represent  inventory  in  millions  of  pounds. 

Data  includes  fluid  milk  for  drinking  only  and  excludes  products. 


Denver  MA 
Distributing 
Centers 

1 

u— — LO 

3. 4. 2. 2 Milk  Processing. 

Milk  processing  consists  essentially  of  pasteurizing  the  milk  to  destroy 
harmful  bacteria,  and  then  blending  the  milk  into  market  requirements 
for  low-fat,  homogenized,  skim,  chocolate,  etc.  The  final  step  is 
putting  the  milk  into  suitable  containers  for  private  and  commercial 
consumers . 

Most  of  Colorado's  milk  supply  is  processed  in  Denver  and  nearby 
counties.  Milk  processed  within  the  Denver  SMSA  accounts  for  about  64 
percent  of  the  total  milk  consumed  in  Colorado.  Another  17  percent  is 
processed  in  El  Paso  County,  primarily  at  the  Sinton  Dairy  facilities  in 
Colorado  Springs. 

Milk's  perishable  nature  dictates  wholesale  handling  techniques 
that  minimize  the  handling  time  from  processor  to  retailer.  In  some 
instances  — such  as  in  the  case  of  King  Soopers  and  Safeway  --major 
chains  have  their  own  processing  plants  and  distribute  to  their  own 
stores. 

Sinton  Dairy  operates  a processing  plant  in  Colorado  Springs. 
Although  not  the  largest  dairy  in  Colorado  (the  Denver  dairies  operated 
by  Safeuay  and  King  Soopers  have  considerably  more  volume),  it  commands 
a significant  share  of  the  Colorado  Springs  market.  The  company  has  two 
large  50,000-gallon  site  storage  tanks  for  raw  milk,  and  maintains  a 
one-day  inventory  of  raw  products.  Typically,  one  silo  is  used  while 
another  is  being  refilled.  Most  of  the  raw  milk  supplying  the  dairy 
comes  from  farms  to  the  south  and  east  of  Colorado  Springs,  particularly 
the  Canon  City  and  Pueblo  areas.  These  sources  would  continue  to  prod- 
uce under  crisis  relocation  conditions,  and  their  location  is  particu- 
larly convenient  under  such  conditions. 


3. 4. 2. 3 Milk  Distribution. 

Local  deliveries  to  retail  outlets,  restaurants,  and  institutions  are 
generally  made  by  the  processor.  As  noted  above,  some  major  chains 
distribute  to  their  stores  from  their  own  processing  plants.  Sinton 
Dairy,  with  its  processing  plant  in  Colorado  Springs,  is  particularly 
important  in  the  home  delivery  and  military  markets  in  the  Colorado 
Springs  risk  area. 

In  Colorado,  about  60X  of  the  milk  is  distributed  to  retail  stores 
(predominantly  the  chains),  30X  to  restaurants  and  institutions  (includ- 
ing the  military),  and  1 054  is  delivered  directly  to  homes. 

Current  fluid  milk  handling  and  processing  techniques  have  signifi- 
cantly extended  the  lifetime  of  fresh  milk.  Milk  is  commonly  three  to 
six  days  old  by  the  time  it  reaches  the  consumer.  It  will  maintain 
excellent  taste  properties  in  excess  of  two  weeks  if  exacting  sanitary 
and  temperature  standards  have  been  applied  at  each  producing,  process- 
ing and  holding  stage.  The  largest  volume  of  milk  is  normally  found  at 
retail  and  consumer  levels. 
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3.4.3 


Eggs 


The  national  per-capita  consumption  of  eggs  has  been  decreasing 
slowly  since  1960.  U.S.  per-capita  consumption  was  about  35.3  pounds  in 
1975,  which  is  similar  to  the  estimates  for  Colorado  per-capita  consump- 
tion made  by  the  Colorado  State  Department  of  Agriculture.  Total  Colo- 
rado egg  consumption  for  1975  was  77.91  million  pounds. 

Egg  production  and  sales  in  Colorado  have  increased  substantially 
during  the  past  feu  years,  from  27.38  million  pounds  sold  in  1968  to 
47.38*  million  in  1974.  In  1975,  the  flock  size  was  1.7  million;  each 
hen  laid  an  average  of  235  eggs  during  the  year. 

Eggs  are  produced  in  a number  of  counties  in  Colorado,  but  the  main 
concentration  of  production  is  in  the  Denver  area.  It  is  estimated  that 
about  7555  of  all  egg  production  is  within  25  miles  of  Denver,  the  major 
market  and  distribution  point.  In  1974,  Colorado  produced  about  60%  of 
the  eggs  consumed  within  the  State. 


3. 4. 3. 1 Processing  . 

All  the  eggs  brought  into  Colorado  from  other  states  are  graded  at  point 
of  origin.  Of  those  eggs  produced  within  Colorado  (mostly  on  large 
farms),  about  60%  are  washed,  weighed,  graded  and  cartoned  by  the  prod- 
ucer. The  remaining  40%  of  the  production  is  prepared  by  off-farm 
wholesalers.  Virtually  all  processed  eggs  — dehydrated,  frozen,  etc.  — 
are  imported.  Bakeries  are  the  primary  users  of  these  eggs.  There  are 
no  major  egg  breakers  in  Colorado. 


3. 4. 3. 2 Egg  Marketing  Channels. 

Probably  95%  of  the  shell  eggs  reaching  consumers  in  the  Denver  and 
Colorado  Springs  area  move  through  retail  stores,  restaurants  and  insti- 
tutions. The  remainder  are  delivered  by  peddlers  or  sold  by  producers 
at  farmers'  markets  or  on  egg  routes. 

About  75%  to  80%  of  the  eggs  imported  or  produced  in  Colorado  come 
into  the  Oenver  SMSA;  about  30%  of  that  quantity  then  goes  out  of  the 
Denver  SMSA  for  distribution  to  other  parts  of  the  State.  It  is  esti- 
mated that  about  5%  of  Colorado's  egg  production  is  exported.  Egg 
sources  and  marketing  channels  for  the  Denver  MA  and  Colorado  Springs  MA 
are  illustrated  in  Exhibit  3.6. 


379  million  at  two  ounces  per  egg  = 47.38  million 


*Number  of  eggs  sold: 
pounds. 
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EXHIBIT  3.B 
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DISTRIBUTION  OF  SHELL  EGGS  IN  THE  DENVER  AND  COLORADO  SPRINGS 

METROPOLITAN  AREAS 
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cigures  outside  rectangles  represent  throughput  in  millions  of  pounds  annually. 
Figures  inside  circles  represent  inventory  in  millions  id  pounds. 
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3.4.4 


Cereal  and  Cereal  Products 


The  distribution  patterns  of  cereals  and  cereal  products  in  the 
Denver  and  Colorado  Springs  metropolitan  areas  are  shown  in  Exhibit  3.7. 


3.4.4. 1 Uheat  Production  and  Distribution. 

Unlike  most  cereal  grains,  uheat  is  processed  principally  for  human 
consumption  and,  as  such,  provides  nearly  20X  of  the  food  energy  of  the 
national  diet.  Most  of  the  uheat  destined  for  human  consumption  is 
milled  to  produce  flour  for  use  in  making  bread  and  other  bakery  prod- 
ucts. A much  smaller  proportion  of  the  annual  harvest  is  converted  into 
breakfast  foods  and  such  edible  pastes  as  macaroni  and  spaghetti. 

Uheat  is  moved  from  the  producer  to  the  flour-miller  through  a 
number  of  marketing  agents  and  storage  facilities.  Harvested  uheat  may 
be  hauled  directly  to  a country  elevator,  or  it  may  be  stored  on  the 
farm  before  marketing.  In  any  case,  the  commercial  marketing  of  the 
yearly  uheat  crop  usually  begins  at  local  country  elevators.  The  local 
storage  facilities  generally  have  a capacity  ranging  from  20,000  to 
30,000  bushels  of  grain. 

Uhen  the  country  elevators  have  accumulated  a substantial  volume  of 
grain,  the  uheat  is  most  often  shipped  to  terminal  elevators.  Alterna- 
tively, local  elevators  may  deliver  their  grain  directly  to  flour  mills 
or  make  it  ready  for  export.  Uhatever  its  destination,  most  of  the 
uheat  shipped  from  country  elevators  travels  by  rail. 

Terminal  elevators,  located  in  the  important  milling  centers  of  the 
country,  provide  the  storage  reserviors  necessary  in  the  grain-marketing 
channels.  These  elevators  range  in  capacity  from  300,000  to  10  million 
bushels.  Besides  substantial  storage  capacity,  terminal  elevators 
provide  facilities  for  weighing,  inspecting,  drying,  cleaning  and 
marketing  grain. 

Colorado  ranked  sixth  among  the  states  in  1973  in  winter  uheat 
production.  During  that  year,  Colorado  farms  produced  24.5  bushels  per 
acre  (an  increase  of  0.5  bushels  over  1972),  for  a total  of  58.8  million 
bushels  (3,528  million  pounds).  Almost  all  of  this  was  destined  for 
human  consumption.  The  eastern  part  of  the  State  is  the  major  wheat- 
producing  area  and,  in  1973,  Baca  County  in  southeastern  Colorado  was 
the  largest  wheat-producing  county  in  the  State.  About  five-sixths  of 
the  uheat  produced  in  Colorado  is  shipped  out  of  the  State.  The  remain- 
ing one-sixth  is  processed  into  flour  uithin  the  State. 
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EXHIBIT  3.7 

DISTRIBUTION  OF  CEREALS  AND  CEREAL  PRODUCTS  IN  DENVER  AND  COLORADO  SPRINGS 

METROPOLITAN  AREA 
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w 


3. 4. 4. 2 


F I our  Milling. 


Most  of  the  wheat  stored  in  country  and  terminal  elevators  eventually 
moves  by  rail  to  a flour  mill.  On  arriving  at  the  mill,  wheat  is 
weighed,  cleaned,  dried,  and  then  stored  in  large  concrete  bins.  Most 
mills  store  at  least  six  weeks'  supply  of  raw  wheat.  As  grain  is  needed 
for  milling,  wheat  is  drawn  from  this  supply  and  put  through  another 
cleaning  process.  The  wheat  is  then  conditioned  and  milled  into  flour 
and  its  byproducts.  Wheat  food  value  decreases  after  milling,  and  mill- 
ers usually  ship  flour  within  several  days  of  its  production. 

Colorado's  total  production  of  winter  wheat  in  1973  was  3,528 
million  pounds.  U.S.  per-capita  uheat  flour  consumption  would  be  147 
pounds,  as  flour  is  about  7 4%  the  weight  of  the  original  wheat.  Other 
grains  add  about  7 pounds  per  capita  to  the  wheat  flour  consumption, 
bringing  the  total  to  116  pounds  per  capita  in  the  United  States.  Colo- 
rado per-capita  grain  consumption  (milled  flour  equivalent  basis)  is 
estimated  to  be  about  122  pounds  per  capita.  The  averages  in  the  United 
States  and  Colorado  vary  from  year  to  year.  Colorado  grain  consumption 
is  estimated  at  approximately  269  million  pounds  per  year. 

In  Colorado,  about  540  to  550  million  pounds  of  wheat  is  milled 
annually,  or  about  15  percent  of  the  total  State  wheat  production.  The 
major  flour-milling  company  is  located  in  Denver.  About  AO'/,  of  the 
flour  production  is  shipped  out  of  the  State. 

In  Colorado,  flour  is  used  primarily  for  bread,  manufactured  goods 
(cookies,  crackers,  cake  mixes)  and  pastries.  Approximately  60X  of  the 
flour  milled  in  Denver  is  sent  in  bulk  to  bakeries  for  bread,  cookies, 
crackers,  etc.  Approximately  1 OK  is  sent  in  bags  to  restaurants  and 
institutions  and  30K  to  retailers.  Most  of  the  latter  30K  is  sent  to 
chain  stores. 


3. 4. 4. 3 Bread  Production  and  Distribution. 

The  chief  ingredients  of  bread  are  wheat  flour,  shortening,  water, 
yeast,  sugar  and  salt.  These  ingredients  are  combined  with  various 
flavoring  and  enriching  additives  in  large,  electrically-operated 
mixers.  The  dough  is  then  fermented  and  mechanically  kneaded,  shaped 
and  panned  for  baking.  When  ready  for  baking,  the  dough  is  conveyed  to 
an  automatic  oven  where  heat  is  applied  steadily  for  20  to  30  minutes. 
The  bread  is  then  cooled,  sliced  and  wrapped  for  delivery.  In  modern 
bakeries,  the  entire  operation  may  be  completed  in  eight  hours  or  less. 

Bread  will  begin  to  lose  its  marketing  value  on  the  second  day 
after  baking,  even  though  it  remains  edible  for  some  time  thereafter. 
Thus,  the  bakers  consider  it  essential  that  bread  be  delivered  to  a 
retail  outlet  shortly  after  baking.  Bread  production  in  the  Denver 
metropolitan  area  takes  advantage  of  rapid  truck  deliveries  and  the 
ecoromic  advantages  of  scale  to  concentrate  most  of  the  area's  bread- 
baking capacity  in  Denver.  Rainbo  Bakery,  located  in  Pueblo,  represents 


about  45C  of  Colorado's  baking  capacity.  Most  the  bakeries  obtain  the 
majority  of  their  flour  from  mills  uithin  the  State  of  Colorado.  The 
major  bakeries  buy  flour  in  bulk;  most  restaurants  and  institutions  and 
smaller  bakeries  buy  flour  in  bags  through  wholesalers.  Retail  chains 
buy  directly  from  the  flour  mills.  Most  of  the  shortening  for  baking 
purposes  is  purchased  from  local  meat  processors. 


3. 4. 4. 4 Miscellaneous  Cereal  Products. 

In  addition  to  bread  and  related  products,  manufacturing  bakeries  in  the 
United  States  annually  produce  more  than  8 billion  pounds  of  biscuits, 
crackers,  ice  cream  cones  and  pretzels.  The  four  basic  stages  in  the 
manufacture  of  these  items  --  mixing,  oven  feeding,  baking  and  packaging 
--  have  been  largely  automated  in  recent  years.  These  items  enter  the 
distribution  system  at  the  wholesale  and  retail  levels.  Because  these 
items  are  generally  less  perishable  than  bread,  they  tend  to  follow 
ordinary  grocery  marketing  channels  in  reaching  the  consumer. 

Little  regional  competition  exists  in  the  breakfast  food  industry. 
The  six  largest  manufacturers  of  breakfast  in  the  United  States  hold 
most  of  the  market,  and  distribute  their  products  nationally.  These 
products  enter  the  distribution  system  at  the  grocery  wholesale  level. 
Similar  marketing  patterns  are  followed  by  other  manufactured  cereal 
products . 

Colorado  manufactures  and  ships  out  of  the  State  a considerable 
quantity  of  biscuits,  crackers,  cookies  and  similar  products  (approxi- 
mately 37  million  pounds  annually). 


3.4.5  Fruits  and  Vegetables 
3. 4. 5. 1 Production. 

In  1975,  Colorado  produced  over  250  million  pounds  of  fruits  and  vegeta- 
bles (excluding  potatoes).  Total  value  was  approximately  $44.5  million. 
It  is  estimated  that  roughly  half  of  the  State's  production  is  exported. 
Perishable  crops  are  harvest  over  a period  of  several  weeks  or  months, 
and  the  State's  harvest  exceeds  the  amount  that  can  be  consumed  uithin 
the  State.  About  75  percent  of  Colorado's  fresh  fruit  and  vegetable 
consumption  volume  is  imported,  and  about  25  percent  grown  uithin  the 
State.  V ' 

Colorado  is  a major  producer  of  apples,  potatoes  (considered  sepa- 
rately) and  onions;  these  crops  are  stored  in  the  growing  areas  and 
shipped  to  Denver  and  points  outside  the  State  over  a period  of  several 
months.  The  growing  easons  and  production  volumes  of  Colorado's  fruit 
and  vegetable  crops  are  shown  in  Exhibit  3.8. 
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EXHIBIT  3.8 

COLORADO  FRUIT  AND  VEGETABLE  PRODUCTION,  1975 
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A relatively  small  percentage  of  Colorado's  fruit  and  vegetable 
crop  is  processed;  tbe  balance  is  consumed  within  the  State  or  exported. 
Denver  has  one  medium-sized  and  several  small  fruit  and  vegetable 
canning  operations.  Colorado  Springs  has  no  fruit  and  vegetable  canning 
plants.  A summary  of  production,  imports,  exports,  and  consumption  data 
is  shoun  in  Table  3.2= 


TABLE  3.2 


A SUMMARY  OF  COLORADO  FRUIT  AND  VEGETABLE  PRODUCTION, 
IMPORTS,  EXPORTS  AND  CONSUMPTION  DATA,  1975 


Type 

Product i on 

Imports 

Expor t s 

Consump  t i on 

F resh 

208 

301 

108 

401 

Processed 

14 

259 

0 

273 

Total 

222 

560 

108 

674 

3. 4.  5. 2 Distribution. 

Fresh  produce  marketing  is  dominated  by  the  perishable  nature  of  the 
products  and  the  fluid  nature  of  the  markets.  Large  quantities  of  many 
varieties  of  fruits  and  vegetables  must  be  moved  quickly  from  the  grouer 
to  the  consumer.  Almost  all  fresh  (local  and  imported)  produce  reaches 
the  retail  level  in  Colorado  through  the  retail  chains  (including  Asso- 
ciated Grocers)  or  through  the  Denargo  Produce  Market  to  independents. 

A small  amount  goes  directly  to  independent  wholesale  warehouses.  The 
major  food  store  chains  constitute  the  largest  wholesale  distributors  of 
fruits  and  vegetables,  accounting  for  about  70  percent  of  the  fruit  and 
vegetable  volume.  The  large  volumes  of  locally-grown  or  imported  prod- 
uce are  purchased  and  received  at  central  warehouses  directly  from  larg- 
er-scale  producers  that  are  under  quasi-contractual  agreements  to  make 
their  production  available  on  an  almost  routine  basis  to  one  of  the  food 
chains.  The  Denargo  Market  in  Denver  is  another  significant  channel  for 
fresh  fruits  and  vegetables,  serving  primarily  institutional  and  other 
retail  wholesalers. 

As  indicated  above,  only  a relatively  small  percentage  of  Colo- 
rado's fruit  and  vegetable  crop  is  processed.  It  is  estimated  that 
about  95  percent  of  all  processed  fruits  and  vegetables  consumed  in 
Colorado  are  imported  from  outside  the  State;  only  5 percent  is  produced 
and  processed  within  the  State.  As  with  fresh  produce,  tbe  bulk  of 
processed  fruits  and  vegetables  are  sold  through  retail  chains.  Overall 
retail  outlets  handle  an  estimated  75  percent  of  processed  fruits  and 
vegetables,  and  restaurants  and  institutions  25  percent.  The  distrib- 
ution channels  and  volumes  of  fresh  and  processed  fruits  and  vegetables 
are  shoun  in  Exhibit  3.9. 
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EXHIBIT  3.9 

DISTRIBUTION  OF  FRUIT  AND  VEGETABLES  IN  THE  DENVER  AND  COLORADO  SPRINGS 

METROPOLITAN  AREAS 
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Figures  outside  rectangles  represent  throughput  in  millions  of  pounds  annually. 
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3.4.6  Food  Fats  and  Oils 


In  1974,  U.S.  production  of  food  fats  and  oils  was  19,393  million 
pounds.  Production  has  been  increasing  gradually  over  the  past  feu 
years.  In  spite  of  production  increases,  however,  the  nation's  per-cap- 
i ta  consumption  of  edible  fats  and  oils  has  remained  relatively  constant 
over  the  past  four  decades.  The  present  breakdown  of  U.S.  per-capita 
consumption  is  shown  in  Table  3.3  belou: 

TABLE  3.3 

PER-CAPITA  CONSUMPTION  OF  FOOD  FATS  AND  OILS,  1974 


Pounds  Per  Capita 


11.3 

4.6 

15.9 


3.2 

17.0 

20.2 

20.  3 

56.4 


3.4.6. 1 Vegetable  Fats  and  Oils. 

Forty  years  ago,  animal  products  such  as  butter  and  lard  made  up  65 % of 
the  edible  fats  and  oils  consumed  in  the  United  States;  today,  vegetable 
oils  lead  with  over  70%  of  the  total.  The  two  most  important  vegetable 
oils  produced  in  the  United  States  are  soybean  oil  and  cottonseed  oil, 
with  soybean  oil  accounting  for  more  than  two-thirds  of  the  total  prod- 
uction. 

The  Midwest  is  the  center  of  soybean  production  and  processing  in 
the  United  States.  Cottonseed  oil  is  a by-product  of  the  southern 
cotton  industry.  Bulk  shipments  of  vegetable  oil  from  processing 
centers  in  the  miduestern  and  southern  states  are  usually  in  rail  tank- 
cars. 

Colorado  is  not  a significant  soybean  or  cotton  producer,  and  no 
soybean  or  cotton  processing  plants  are  located  in  the  State. 


Food  Fats  and  Oils 

Table  Spreads1 
Marg  ar i ne 
Butter 

Subtotal 

Cooking  Fats: 

Lard 

Shorten i ng 

Subtotal 

Other  Edible  Fats  and  Oils 

Total  Product  Weight 
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3. 4. 6. 2 Butter. 


Colorado  produces  only  about  754  to  854  of  its  butter  requirements  of 
about  10  million  pounds  per  year;  thus,  out-of-state  sources  account  for 
over  9054  of  total  Colorado  butter  requirements.  The  major  butter  prod- 
ucers are  all  located  in  Denver;  Beatrice  Foods  and  Meadow  Gold  are  the 
two  largest  producers.  No  significant  quantities  of  butter  are  produced 
in  Colorado  Springs. 


3. 4. 6. 3 Other  Animal  Fats  and  Oils. 

Colorado  is  a major  meat  (beef,  pork,  lamb)  producing  and  processing 
state.  A number  of  the  larger  meat-packing  companies  have  tallow-ren- 
dering operations.  Tallow  production  figures  were  obtained  from  the 
USOA  office  in  Denver,  and  regional  production  and  distribution  uas 
determined  according  to  the  size  and  location  of  the  major  meat  process- 
ing plants.  Edible  tallow  and  lard  production  estimates  are  as  follows: 


Mi  I 1 ions  of  Pounds 


Area 

Beef  Tal low 

Lard 

Total 

Denver  SMSA 

29 

29 

Colorado  Springs  SMSA 

— 

Other  Colorado 

_26 

4 

-30 

Total  Production 

55 

4 

59 

Animal  fat  goes  almost  exclusively  for  industrial  uses,  i.e.,  primarily 
to  bakeries.  After  rendering,  raw  tallow  is  further  processed  into 
shortening  before  it  is  used  by  bakeries.  In  Colorado,  this  is  done 
primarily  by  Rust  Sales  of  Denver,  which  produces  about  35  million 
pounds  per  year.  More  than  half  of  the  company's  shortening  production 
is  exported.  Animal-based  tallow  and  lard  products  are  used  primarily 
by  industrial  food  processors,  bakeries,  donut  shops  and  institutional 
users  such  as  fast-food  chains.  The  resulting  products  are  sold  in 
institutions  and  retail  stores.  Some  are  also  sold  directly  through 
retail  stores. 

Data  on  total  Colorado  production,  imports,  exports,  distribution 
and  consumption  of  food  fats  and  oils  are  summarized  in  Table  3.4  and 
illustrated  in  Exhibit  3.10. 


In  1975.  Colorado  produced  over  one  billion  pounds  of  potatoes, 
placing  it  in  tenth  place  among  the  potato-growing  states.  The  major 
growing  area  in  Colorado  is  the  San  Luis  Valley,  located  in  the  southern 
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TABLE  3.4 


SUMMARY  OF  COLORADO  FOOD  FATS  AND  OILS  PRODUCTION.  IMPORTS. 
EXPORTS  AND  CONSUMPTION  (MILLIONS  OF  POUNDS) 


Item 

Production 

Imports 

Exports 

Consumption 

Vegetable  Fats  & Oils 

87 

- — 

87 

Butter 

1 

9 

10 

Other  Animal  Fats 
& Oils 

59 

10 

42 

27 

Totals 

60 

106 

42 

124 

L 
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EXHIBIT  3.10 


DISTRIBUTION  OF  FOOD  FATS  AND  OILS  IN  THE  DENVER  AND  COLORADO  SPRINGS 
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part  of  the  State.  Some  potatoes  are  also  grown  ip  the  Greely  area  in 
Ueld  County  north  of  Denver.  Potato  harvesting  in  Colorado  begins  in 
August;  potatoes  are  stored  in  the  growing  areas  and  are  shipped  to 
Denver  and  outside  the  State  from  mid-August  until  the  beginning  of 
June.  About  70V.  to  75%  of  Colorado's  potatoes  are  shipped  out  of  the 
State.  A small  quantity  (about  five  million  pounds)  of  fresh  potatoes 
is  also  shipped  into  the  State  during  the  summer  months  when  potatoes 
are  not  moving  from  the  storage  warehouses. 

About  100  million  pounds  of  potatoes  are  shipped  to  the  Denver  area 
from  the  San  Luis  Valley  during  the  9-1/2  months  from  mid-August  through 
May.  In  addition,  most  of  the  Weld  County  potatoes  are  shipped  to 
Denver.  All  major  potato  processors  are  located  in  Denver,  except  two 
starch  companies  at  Monte  Vista  in  the  San  Luis  Valley.  Production  and 
shipment  data  indicate  that  Colorado  consumes  about  one-quarter  to  one- 
third  of  total  production.  This  corresponds  fairly  well  to  U.S.  per- 
capita  consumption  estimates  applied  to  Colorado.  On  the  basis  of 
information  supplied  by  the  National  Potato  Promotion  Board  in  Denver, 
Colorado  potato  consumption  for  1975  was  estimated  at  276  million 
pounds,  or  125.2  pounds  per  capita. 

The  flow  of  potatoes  and  potato  products  to  consumers  in  the  Denver 
and  Colorado  Springs  metropolitan  areas  is  shown  in  Exhibit  3.11.  Table 
3.5  summarizes  1975  Colorado  potato  production,  imports,  exports  and 
consumption. 


3.4. 7.1  Fresh  Distribution. 

Fresh  potatoes  account  for  about  half  of  Colorado  potato  consumption. 
Almost  all  of  the  potatoes  destined  for  fresh  consumption  are  produced 
within  the  State.  Almost  70  percent  of  these  fresh  potatoes  go  to 
retail  stores,  and  the  chain  stores  account  for  about  70  to  75  percent 
of  all  retail  sales  of  fresh  potatoes.  About  20  percent  of  the  fresh 
potatoes  used  within  the  State  go  to  Colorado  processors,  and  the 
balance  to  restaurants  and  institutions. 


3. 4. 7. 2 Processed  Distribution. 

The  U.S.  potato-processing  industry  has  undergone  very  rapid  growth  in 
the  last  several  years.  Processed  potatoes  have  increased  from  about 
one-third  of  total  consumption  in  1968  to  more  than  half  in  1977.  This 
increase  has  largely  been  due  to  the  growing  acceptance  of  frozen  and 
dried  potato  products.  The  present  U.S.  composition  of  processed  potato 
components  is  as  follows:  45%  frozen  french  fries;  22%  dehydrated;  21% 
chips  or  shoestrings;  and  12%  miscellaneous  canned,  fried  and  frozen 
products . 

Although  both  the  retail  store  purchaser  and  restaurant  and  insti- 
tutional users  have  increased  their  use  of  processed  potatoes,  the 
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TABLE  3.5 


SUMMARY  OF  COLORADO  POTATO  PRODUCTION. 
IMPORTS,  EXPORTS  AND  CONSUMPTION.  1975 
(MILLIONS  OF  POUNDS) 


Type 

Production 

Imports 

Exports 

Consumption 

Fresh 

i 

834 

5 

706 

133 

Processed 

1 

J 

34  | 

109 

0 

143 

i 

Total 

t 

868  1 

114 

706 

276 
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greatest  change  has  come  in  the  latter  group,  uhich  in  1977  used  about 
80%  of  all  processed  potato  products.  This  change  has  been  brought 
about  primarily  by  the  fast-food  chains.  There  are  two  companies  in 
Denver  uhich  "prepare"  (fresh  unfrozen)  potatoes  for  restaurant  and 
institutional  users.  Houever,  these  firms  are  small  and  supply  less 
than  5 percent  of  the  market.  Most  french  fries  and  similar  processed 
potato  products  used  by  the  Colorado  restaurant  trade  are  prepared, 
packaged  and  frozen  in  Washington,  California  and  other  states  by  major 
food  companies  such  as  Del  Monte  and  Carnation. 


3.4.8  Sugar  and  Sueets 

In  1974,  Colorado  ranked  fifth  nationally  in  sugar  beet  production, 
and  obtained  approximately  800  million  pounds  of  sugar  from  II  process- 
ing plants.  Great  Western  Sugar,  Inc.  has  nine  plants  in  Colorado  and 
produces  almost  90%  of  he  State's  sugar.  Based  on  the  national  average 
per-capita  consumption  of  97  pounds  annually,  total  consumption  in  Colo- 
rado uas  214  million  pounds.  This  includes  about  20  million  pounds  of 
cane  sugar  brought  into  Colorado  from  outside  sources.  Table  3.6  summa- 
rizes Colorado  sugar  production,  imports,  exports  and  consumption. 

About  tuo-thirds  of  the  sugar  consumed  in  the  United  States  is 
contained  in  processed  foods  and  drinks.  The  soft  drink  industry 
accounts  for  about  one-third  of  the  industrial  sugar  consumption  in  the 
nation. 

Food  and  drink  processors  account  for  about  65  percent  of  Colo- 
rado's sugar  consumption,  about  the  same  as  the  national  average. 
Industrial  sugar  use  in  Colorado  is  based  on  the  distribution  (by  number 
and  size)  of  food  and  drink  plants.  There  is  a concentration  of  food 
processing  plants  in  Denver,  but  beverage  plants  tend  to  be  located  in 
the  general  area  of  consumption.  The  volume  of  sugar  throughput  and 
estimated  inventory  at  various  points  in  the  distribution  process  is 
shown  in  Exhibit  3. 12. 
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TABLE  3.6 


SUMMARY  OF  COLORADO  SUGAR  PRODUCTION. 
IMPORTS,  EXPORTS.  AND  CONSUMPTION 


Quantity 

Item  (Mi 1i ions  of  Pounds) 


Production 

800 

Imports 

20 

Exports  (shipped  out  of  State) 

606 

Consumption 

Denver  SMSA  119 

Colorado  Springs  SMSA  23 

Other  Colorado  72 

Total  Consumption 

214 
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EXHIBIT  3.12 

DISTRIBUTION  OF  SUGAR  AND  SWEETS  IN  DENVER  AND  COLORADO  SPRINGS  M.A. 


Figures  outside  rectangles  represent  throughput  in  millions  of  pounds  annually. 
Figures  inside  circles  represent  inventory  in  millions  of  pounds. 

(000)  Sugar  identity  lost  in  locally  processed  foods. 


4. 


POSTATTACK  SITUATION  ANALYSIS 


To  provide  a basis  for  assessing  the  probable  postattack  adequacy 
of  the  recent  reconfigured  Colorado  food  distribution  system,  each 
element  of  the  distribution  system  underwent  a damage  assessment  analy- 
sis. The  results  of  this  damage  assessment  were  applied  to  the  preat- 
tack commodity-flow  model  to  predict  the  probable  postattack  flow  of  the 
selected  food  groups  to  host-area  survivors.  Alternative  postattack 
distribution  strategies  capable  of  meeting  the  requirements  based  on 
USDA  National  Emergency  Consumption  (NEC)  standards  were  postulated  and 
evaluated,  and  promising  strategies  were  examined  for  components  which 
could  be  incorporated  into  the  preattack  guidance  for  the  relocation 
effort.  This  chapter  discusses  the  results  of  the  damage  assessment 
analysis  on  a commod 1 ty-by-commod i ty  basis. 


4. 1 NATIONAL  EHERGENCY  CONSUMPTION  STANDARDS 

FoP.-ing  discussions  with  food  industry  personnel,  USDA  officials, 
and  disaster  assistance  agencies,  the  National  Emergency  Food  Consump- 
tion Standards  developed  by  the  USOA  were  adopted  as  standards  to  be  met 
under  conditions  of  crisis  relocation.  It  is  generally  recognized  that 
these  standards  --  which  are  listed  in  Table  4.1  --  are  far  from 
austere.3  and  that  the  population  might  subsist  for  short  periods  on 
more  limited  supplies.  Nonetheless,  the  decision  was  made  to  use  these 
standards  as  a yardstick  to  measure  food  requirements  throughout  the 
study . 

There  are  several  arguments  for  using  these  standards: 

1.  They  are  well  recognized  and  widely  accepted; 

2.  They  deal  with  common  units  of  individual  commodities;  and 

3.  They  approximate  a normal  diet  --  hence,  if  the  food  distrib- 
ution system  of  an  urban  area  can  be  altered  to  meet  the 
standards  in  supplying  evacuees,  there  is  little  danger  of 
citizen  outrage. 

The  National  Emergency  Consumption  Standards  provide  a consistent  basis 
for  evaluating  alternative  distribution  systems.  Furthermore,  since  the 
recommended  consumption  levels  in  pounds  per  week  roughly  approximate 
current  consumption  levels  (the  emergency  standards  represent  an  equiva- 


3In  fact,  the  designation  National  Emergency  Consumption  Standards  was 
changed  in  1976  to  National  Emergency  Maximum  Food  Distribution  Allow- 
ance, presumably  to  emphasize  the  fact  that  these  quantities  reflect  an 
upper  limit  on  consumption  in  times  of  emergency,  rather  than  the  bare 
minimum  required  for  survival. 
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TABLE  4.1 


COMPARISON  OF  NATIONAL  EMERGENCY  FOOD  CONSUMPTION  STANDARDS 


AND  1975  WEEKLY  PER  CAPITA  CONSUMPTION  LEVELS 


Food  Groups  and  Food  Items 


Amount  Per  Week 


Meat  and  meat  alternates  (red  meat,  poultry, 
fish,  shellfish,  cheese,  dry  beans,  peas, 
and  nuts) 


Milk  (fluid,  whole) 


Cereals  and  cereal  products  (flour  including 
mixes,  fresh  bakery  products,  corn  meal, 
rice,  hominy,  macaroni , and  breakfast 
cereals ) 

Fruits  and  vegetables  (fresh  and  frozen) 

Food  fats  and  oils  (butter,  margarine,  lard, 
shortening,  and  salad  and  cooking  oils) 

Potatoes  (white  and  sweet) 

Sugars,  syrups,  honey,  and  other  sweets 


TOTAL  (Eguivalent  Pounds  Per  Week) 


3 lbs. 


4.5  lbs. 


6 ! 5.3 

(0.78  lbs.)  (0.69  lbs.) 

7 pints  4.6  pints 

(7.53  lbs.)  (4.97  lbs.) 


4 lbs. 


4 lbs. 


0.5  lbs. 


2 lbs. 


0.5  lbs. 


22.31  lbs 


2.4  lbs. 


5.7  lbs. 


1.0  lbs, 


2.4  lbs. 
2.3  lbs. 


lent  of  22.31  pounds  per  week  per  person,  as  compared  uith  the  23.96 
pounds  consumed  per  person  in  1975),  the  adoption  of  these  levels 
permits  many  direct  comparisons  uith  the  capacities  and  inventory  levels 
in  the  existing  distribution  system.  On  an  individual  basis,  NEC  stand- 
ards are  higher  than  current  levels  for  such  items  as  milk  and  cereal, 
but  considerably  lower  for  sugar  and  food  fats  and  oils. 


4.2  DAMAGE  ASSESSMENT 
4.2.1  Ponul ation 


The  savings  in  lives  resulting  from  the  relocation  of  the  risk-area 
population  has  been  briefly  discussed  in  an  earlier  section.  On  the 
national  level,  it  is  expected  that  the  implementation  of  the  crisis 
relocation  strategy  will  save  an  additional  70  million  persons  as 
compared  to  in-place  protection.  A comparison  of  additional  lives  saved 
under  crisis  relocation  for  the  Colorado  Springs  risk  area  is  presented 
in  Table  4.2.  A conservative  estimate  places  the  number  of  critical 
workers  at  4,801,  and  it  is  assumed  that  50/J  of  these  will  be  in  the 
risk  area  at  the  time  of  the  attack.  Table  4.3  shows  the  total  popula- 
tion within  the  risk  and  host  areas  after  the  attack.  Total  postattack 
emergency  food  requirements  for  Colorado  risk  and  host  areas  are  shown 
in  Table  4.4. 


4.2.2  Food 

Damage  assessment  for  agriculture,  processing,  storage  and  distrib- 
ution are  discussed  briefly  in  the  following  sections,  and  overall 
survival  rates  of  the  U.S.  and  Colorado  are  compared.  A more  detailed 
discussion  of  the  subject  and  information  on  specific  commodities  and 
facilities  is  provided  in  Section  4.4,  Postattack  Food  Distribution. 

For  purposes  of  analyzing  damage  to  agricultural  production  and 
food  storage,  the  unclassified  attack  pattern  "UNCLEX  CHARLIE-73"  was 
used.  This  attack  pattern  (along  with  "UNCLEX  MIKE-73")  was  developed 
in  1973  by  the  Federal  Preparedness  Agency  (FPA),  General  Services 
Administration,  as  a moderately  heavy  attack  well  within  the  current-of- 
fensive capabilities  of  countries  with  nuclear  weapons.  The  date  of  the 
attack  for  the  facility  and  livestock  analysis  was  late  March  1973.  For 
a crop  analysis,  FPA  ran  the  attack  on  two  additional  dates  (June  1 and 
August  1),  so  that  USDA  could  analyze  the  effects  during  the  major  grow- 
ing seasons.  Weapon  sizes  ranged  from  3 to  20  megatons  (MT),  uith  4 3?i 
being  3 MT  and  45X  5 MT . All  weapons  were  ground  bursts,  except  those 
directed  at  railroad  bridges  which  were  air  bursts  uith  10  P SI  peak 
overpressure.  The  attack  pattern  included  about  1,160  weapons  assigned 
to  military,  civilian  and  industrial  targets,  concentrating  most  heavily 
on  civilian  and  industrial  targets.  The  results  of  this  work  were 
summarized  by  the  USDA  (Reference  41)  and  used  to  update  its  stand-by 
plans. 
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TABLE  4.2 


COLORADO  SPRINGS  RISK  AREA  POPULATION  SURVIVAL 


WITH  AND  WITHOUT  CRISIS  RELOCATION 


\ 


Source:  DCPA  Survival  Rate  Data  and  SYSTAN  analysis. 
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COLORADO  SPRINGS  RISK  AREA  AND  HOST  AREA  POPULATION  IN  THE  POSTATTACK  PERIOD 
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TABLE  4.4 

POSTATTACK  FOOD  REQUIREMENTS  FOR  COLORADO  RISK  AND  HOST  AREA 
POPULATION  BASED  ON  NATIONAL  EMERGENCY  FOOD  CONSUMPTION  STANDARDS 


(Critical  Worker  Assumption  No.  2) 


Food  Groups  and  Food  Items 


Per  Capita 
National 
Emergency 

Risk  fi  Host  Area 
Postattack  Food 
Requirements  (000  lbs.] 

Standards  , 
(Weekly  Basis)1 

Weekly 

Basis 

Annual 

Basis 

Meat  and  meat  alternates  (red  meat, 
poultry,  fish,  shellfish,  cheese, 
dry  beans,  peas  and  nuts) 

3 lbs. 

j 

Eggs 

i 6 

! (0.78  lbs.) 

Mi lk  (fluid,  whole) 

7 pts. 
(7.53  lbs.) 

Cereal  and  cereal  products 
(flour  including  mixes,  fresh 
bakery  products,  corn  meal, 
rice,  hominy,  macaroni,  and 
breakfast  cereals) 

4 lbs. 

Fruits  and  vegetables  (fresh 
and  frozen) 

! 

4 lbs. 

Food  fats  and  oils  (butter, 
margarine,  lard,  shortening, 
and  salad  and  cooking  oils) 

0.5  lbs. 

Potatoes  (white  and  sweet) 

2 lbs. 

Sugar,  syrups,  honey,  other  sweets 

0.5  lbs. 

TOTAL  (Equivalent  Pounds  Per  Week)  22.31  lbs. 


32424.6 

8^28.2 

81448.0 

43245.1 

43245.1 

5410.2 

21641.0 
5 


4588.6  241252.4 


Source:  U.S.  Department  of  Agriculture  Food  Order  Number  2. 

? 

'Assuming  a population  of  207,385 


The  UNCLEX  CHARLIE  attack  pattern  was  also  used  for  an  assessment 
of  postattack  accessibility  of  food  processing  plants.  In  this  computer 
analysis,  however,  F PA  utilized  the  Bureau  of  Census  "value  of  ship- 
ments" data  (four-digit  SIC  level)  rather  than  the  number  of  plants  so  a 
closer  approximation  of  remaining  capacity  could  be  obtained  (Reference 
42) . 


4.2.2. 1  Agricul ture. 

Table  4.5  compares  U.S.  agricultural  survival  rates  with  those  of  Colo- 
rado. It  can  be  seen  that  the  average  survival  rates  for  the  U.S.  as  a 
whole  and  for  Colorado  are  similar  for  most  commodities. 


4. 2. 2. 2  Processing. 

In  general,  the  Colorado  food  processing  industry  did  not  fare  as  well 
as  the  total  industry  on  a nationwide  basis.  In  the  case  of  some 
commodities,  such  as  sugar,  however,  Colorado  suffered  less  damage. 

This  is  partly  due  to  the  vulnerability  of  the  nation's  cane  refineries, 
many  of  which  are  located  along  coasts  or  inland  waterways  near  target 
areas  (see  Table  4.5). 


4.2.2. 3  Storage. 


Most  of  the  U.S.  and  Colorado  storage  facilities  for  such 
commodities  as  potatoes  and  grain  are  located  outside  the 
areas  and,  thus,  survival  rates  are  generally  high  (Table 


special 

high-risk 

4.5). 


4. 2. 2. 4  Distribution. 

Food  chain  and  wholesale  warehouses  on  a national  basis  survive  much 
better  than  they  do  in  Colorado.  Forty-six  percent"  of  the  total  number 
of  wholesale  food  warehouses  survived  nationally,  whereas  only  5 percent 
of  the  wholesale  warehouse  capacity  survived  in  Colorado.  One  reason 
for  this  is  a greater  proportion  of  Colorado  food  goes  through  chains 


"This  nationwide  estimate  reflects  the  percentage  survival  of  the  total 
nunber  of  wholesale  warehouses  in  the  U.S.  without  regard  for  warehouse 
capacity.  Since  the  larger  warehouses  tend  to  be  located  in  high-risk 
areas,  the  percentage  of  surviving  warehouse  capacity  is  undoubtedly 
much  lower.  Estimates  of  damage  to  nationwide  warehouse  capacity  were 
not  available  through  FDA.  Houever,  SYSTAN  prepared  such  estimates  for 
the  State  of  Colorado. 
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TABLE  4.5 

COMPARISON  OF  NATIONWIDE  AND  COLORADO  AGRICULTURAL  PRODUCTION, 
FOOD  PROCESSING  AND  STORAGE  PERCENTAGE  SURVIVAL 


NATIONWIDE  ' 

1 COLORADO  | 

COMMODITY 

GROUP 

Production 
CaDabi  1 1 tv 
f Percent' 
Survi vi nal 

Processing 

Canabi n ty 
(Percent 
Survivina) 

Storage 

(pprcenl 

Sur- 

vivinn 

PP| 

Processing 
Capabi 1 i tv 
(Percent 
Survivina) 

Storaae 

(Percent 

Sur- 

Meat 

63 

47 

64 

46 

Milk 

57 

46 

70 

11 

Eggs 

54 

68 

50 

5 

Cerals  and 

Cereal  Products 

r— 4 

OvJ 

CO 

1 

CO 

*3- 

31 

C\J 

CO 

CO 

78 

85 

Fruits  and 
Vegetables 

75 

63 

76 

46 

Food  Fats 
and  Oils 

100-351 

49 

60 

5 

Potatoes 

45-821 

73 

852 

91 

10 

95 

Sugar 

45-82 1 

49 

66 

73 

Total4 

N.A. 

45 

N.A. 

39 

Damane  is  light  if  attack  occurs  any  time  other  than  in  the  early  growth  and 
reproductive  stages.  If  an  attack  occurs  when  the  crop  is  in  the  vulnerable 
stage  (around  early  June)  damaqe  will  be  moderate  to  heavy.  Heaviest  damage 
to  soybeans  is  in  Auqust. 

Food  qrain  stocks  at  D+15  (wheat,  rice  and  edible  beans).  This  would  increase 
to  94%  accessibility  by  D+60. 

This  is  considered  to  be  a conservative  estimate.  No  specific  data  on  potato 
storage  is  available;  however,  the  USDA/ASCS  report  referenced  below  indicates 
that  100%  of  the  refrigerated  warehouses  in  rural  areas  would  be  accessible  at 
D+30.  Most  potatoes  are  stored  in  the  growing  areas. 

Total  includes  miscellaneous  categories. 


Source:  USDA/ASCS,  Analysis  of  U.S.  Food  Industry  in  A National  Emergency, 

Washington,  D.C.,  July  1977;  General  Services  'Administration,  Federal 
Preparedness  Agency,  Summary  Analysis  of  Scheduled  Availability  for 
Production  (SASAP  Attack  UNCLEX-CHARLIE,  Category  MSI,  Manufacturing 
Establishments,  National  Summary.  Washington , D.C. , October  197*7. 
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with  warehouses  in  Denver  than  is  the  case  in  many  other  U.S.  cities. 
Another,  possiblv  more  important  distinction  reflects  the  difference 
between  the  relative  number  of  warehouses  surviving  and  surviving  ware- 
house capacity  (see  footnote). 


4.3  POSTATTACK  FOOD  INVENTORIES 

The  immediate  postattack  availability  of  food  to  survivors  in  the 
Colorado  Springs  host  area  is  summarized  in  Table  4.6.  This  table  item- 
izes the  inventories  of  each  critical  commodity  held  by  area  processors, 
wholesalers,  restaurants,  retailers,  and  consumers  before  and  after  the 
postulated  attack.  Retail  inventories  include  foodstuffs  shipped  from 
risk  area  wholesalers  during  the  relocation  period.  In  addition, 
consumer  inventories  include  those  foodstuffs  transported  by  risk-area 
residents  traveling  by  automobile  to  the  host  area.  Commodity  holdings 
are  expressed  both  in  common  sales  units  and  in  terms  of  the  time 
required  to  deplete  preattack  and  postattack  inventories.  Postattack 
depletion  times  were  calculated  by  assuming  that  survivors  would  subsist 
on  the  weekly  rations  identified  in  the  National  Emergency  Consumption 
Standards  (Table  4.1). 

Table  4.6  identifies  fluid  milk  as  a critical  commodity  which  is 
likel.y  to  last  less  than  one  week  following  a nuclear  attack  on  the 
Colorado  Springs  metropolitan  area.  Shortages  of  meat,  eggs  and 
processed  cereals  may  also  be  expected  during  the  second  week.  Fruits 
and  vegetables  will  also  be  in  short  supply  until  distribution  channels 
can  be  reestablished  with  the  nearby  producers  and  out-of-state  suppli- 
ers. The  depletion  times  for  fats  and  oils  exceed  three  weeks,  and 
those  of  sugar  forty-eight  weeks.  It  should  be  noted  that  for  most 
commodities,  overall  depletion  times  have  been  substantially  extended 
because  of  the  foodstuffs  carried  to  the  host-area  relocatees  and,  in 
addition,  the  diversion  of  supplies  by  risk-area  wholesalers  to  host- 
area  retail  stores. 


4.4  POSTATTACK  FOOD  DISTRIBUTION 

This  section  sets  forth  general  postattack  survival  of  food  supply 
and  processing  activities  at  the  national  and  local  (Colorado)  levels. 
Several  possible  alternative  sources  of  action  are  then  described  to 
rectify  supply/demand  imbalances  using  Colorado  data  for  purposes  of 
i 1 lustration. 


TABLE  A.fi:  PREATTACK  AND  POSTATTACK.  COMMOW Tv  INVENTORTC 
COI  PRADO  SPRINGS  I' IS  I AND  DOST  AREA 
(Mill  intis  OF  POUNDS) 


Postattack  fiqures  represent  after  relocation  of  inventory  levels. 


4.4.  1 


Meat  and  Meat  Alternates 


4.4. 1.1  National  Situation. 

At  the  national  level,  it  is  estimated  that  approximately  47  percent  of 
the  meat  processing  capacity  would  be  accessible  30  days  after  the 
postulated  attack.5  About  63  percent  of  the  animal  supply  (on  a weight 
basis)  would  be  accessible. 


4.4. 1.2  Colorado  Situation. 

In  Colorado,  the  percentage  survival  of  meat  packing  and  processing 
capability  is  about  the  same  as  the  national  average.  The  relative 
survival  of  the  meat,  poultry  and  fish  supplies  and  the  meat  packing 
plants  serving  Colorado  is  depicted  in  Exhibit  4.1.  It  can  be  seen  that 
preattack  Colorado  sources  of  meat,  poultry  and  fish  will  have  diffi- 
culty in  satisfying  postattack  requirements,  primarily  because  of  the 
destruction  of  the  meat  packing  and  processing  industry  in  Colorado.  It 
is  estimated  that  immediately  following  the  postulated  attack,  over  90 
percent  of  the  State's  meat  packing/processing  capability  would  be 
destroyed  or  inaccessible.  Within  four  to  six  weeks,  however,  46/f  of 
the  normal  capacity  would  be  available.  Supplies  of  slaughtered  animals 
and  carcasses,  however,  would  exceed  postattack  processing  capabilities, 
since  it  is  estimated  that  64X  of  the  animal  supply  (on  a weight  basis) 
would  survive. 

Three  major  meat-packing  firms  are  located  in  Logan  and  Morgan 
Counties.  Fallout  radiation  would  probably  prevent  workers  from  re-en- 
tering the  plant  in  Logan  County  for  about  four  months.  However,  the 
radiation  from  fallout  in  Morgan  County  would  be  much  less,  and  workers 
could  probably  return  to  the  beef-packing  plant  in  Fort  Morgan  and  the 
hog-packing  plant  in  Brush  in  four  to  six  weeks. 

There  are  two  medium-size  beef-packing  plants  in  Grand  Junction  and 
Delta.  These  would  be  virtually  unaffected  by  blast  or  fallout  effects 
of  the  postulated  attack,  and  would  continue  to  function.  These  firms 
may  slaughter  70  to  100  animals  per  day.  Both  of  these  firms  indicated 
that  they  could  double  or  triple  output  under  emergency  conditions. 

Small  firms  which  do  slaughtering  may  be  divided  into  slaughtering 
and  packing,  and  frozen- 1 ocker  operations.  Small  slaughtering  plants 
may  slaughter  10  to  35  cattle  and  a similar  number  of  hogs  each  week. 

The  meat  may  be  sold  locally  or  shipped  out  of  the  county.  The  small 
slaughtering  firms  in  Grand  Junction  serve  stores  in  that  area.  Most  of 
these  plants  indicated  that  they  could  triple  their  output  under  emer- 
gency conditions.  Frozen- I ocker  operations  also  usually  engage  in 
slaughtering,  but  usually  on  a smaller  scale  (fewer  than  ten  beef  per 


5Data  oased  on  Federal  Preparedness  Agency  UNCLEX  Charlie  attack. 
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EXHIBIT  4.1 


SURVIVAL  OF  SUPPLIERS  AND  PACKERS  OF  MEAT,  POULTRY  AND  FISH  IN  COLORADO 


week  and  also  possibly  some  hogs).  Most  of  these  firms  indicated  they 
could  about  double  their  operations  under  emergency  conditions. 

Colorado  meat  consumption  under  normal  conditions  is  456  million 
pounds  per  year.  Using  NEC  standards,  Colorado's  estimated  postattack 
meat  requirements  are  339  million  pounds  on  an  annual  basis.  The  imme- 
diate postattack  period  (with  emergency  meat  production  at  the  rate  of 
approximately  145  million  pounds)  would  be  the  most  critical  time,  with 
only  about  1 08  of  normal  production.  Within  four  weeks,  however,  fall- 
out radiation  will  have  subsided  sufficiently  to  allow  production  at  the 
American  Beef  Packing  Company  near  Fort  Morgan  and  the  Sigman  Meat 
Company  at  Brush  to  resume  production.  At  emergency  operating  levels, 
production  could  reach  653  million  pounds,  or  about  46/5  of  normal  preat- 
tack production. 

Within  four  months,  radiation  levels  at  the  Sterling  plant  should 
be  low  enough  to  permit  resumption  of  production  and  this  major  addition 
to  Colorado  meat-packing  and  -processing  would  bring  annual  production 
to  1,200  million  pounds,  or  about  848  of  the  preattack  production  level. 
The  production  of  1,200  million  pounds  would  exceed  emergency  consump- 
tion requirements  (1,058  million  pounds). 


4.4. 1.3  Emergency  Construction  of  Processing  Facilities. 

Expansion  of  Existing  Facilities.  Generally,  expansion  of  output  of 
existing  meat-packing  facilities  is  preferable  to  building  new  ones, 
since  the  basic  structure,  the  equipment  and  the  core  personnel  are 
already  in-place.  A plant  of  moderate  size,  which  under  normal  condi- 
tions processes  100  to  200  cattle  and  50  to  100  hogs  per  day,  can  often 
expand  to  600  cattle  and  300  hogs  under  emergency  conditions.  This 
would  mean  reducing  processing  activities  to  cooling  and  quartering. 
Cooling  would  be  for  24  hours  only;  none  of  the  usual  aging  process, 
cutting  to  steaks,  etc.  or  smoking  of  hogs  would  take  place.  The 
dressed  weight  of  meat  output  on  this  basis  would  be  154  million  pounds 
per  year.  A facility  of  26,000  square  feet  could  accommodate  this  level 
of  throughput.  It  is  assumed  that  at  this  level  of  throughput,  there 
would  be  two  shifts  with  70-80  workers  on  each  shift. 

New  Faci 1 i ties.  If  a facility  such  as  that  described  above  were  not 
available,  a facility  which  would  permit  an  equivalent  throughput  could 
be  built  for  the  costs  listed  in  Table  4.7. 

This  type  of  building  could  be  constructed  under  emergency  conditions  in 
six  weeks  or  two  months  if  equipment  and  materials  were  available.  The 
manning  level  would  be  70-80  workers  for  each  of  two  shifts. 

If  two  new  plants  were  constructed,  each  processing  600  cattle  and 
300  hogs  per  day  (154  million  pounds  dressed  meat  per  year),  emergency 
production  would  be  increased  from  628  of  emergency  requirements  to 
approximately  918  of  emergency  requirements. 
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TABLE  4.7:  EMERGENCY  flf  AT- P^OC  E SS I NG  FACILITY  CONSTRUCTION  COST 


Item  Cost 

Building  area  (in:  lulling  loading  docks), 

13.000  sq.ft.  3 $7/sq.ft.  591.000 

Cooling  trailers,  15  a $22,500  each  337,500 

Kill  room  equipment  50,000 

Other  equipment  50,000 

Total  $528,500 


It  appears  that  Colorado's  postattack  meat-processing  needs  can  br 
met  by  expanding  surviving  facilities  (see  Exhibit  4.1),  so  that  tie 
emergency  construction  of  new  packing  facilities  will  not  be  necessary 
in  that  State. 


4.4.1. 4 Summary  of  Options. 

Meat  and  meat  alternates  supply  and  processing  options  are  discussed  in 

this  subsection. 

Preattack  Options 

1.  Increasing  Production  and  Stockpiling  in  the  Crisis  Relocation 

Period:  This  option  is  possible,  but  is  limited  in  overall 

effectiveness  because  meat  products  which  can  be  stored  with- 
out refrigeration  constitute  only  an  estimated  5 to  6 percent 
of  total  meat  consumption.  Overall  production  could  probably 
be  increased  an  estimated  40-50  percent  assuming  that  contain- 
ers were  available. 

2.  Individual  Firms  Prepare  Plants  for  Expanded  Output  in  the 
Postattack  Period:  Planning  for  internal  changes  required  for 
expanded  output  would  permit  shorter  start-up  time  after  the 
postulated  attack. 

Postattack  Options 

1.  Increasing  Output  of  Surviving  Packers  and  Processors:  By  / 
using  refrigeration  capacity  for  cooling  and  eliminating  aging 
and  most  processing  activities  (such  as  production  of  special- 
ized products),  the  industry  could  increase  output  by  at  least 
50  to  75  percent. 
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2.  Expansion  of  Existing  Facilities:  In  some  meat  packing  and 
processing  plants,  especially  those  medium-  size  and  smaller, 
considerable  potential  excess  capacity  exists.  In  order  to 
utilize  this  potential  capacity,  however,  plant  space  utiliza- 
tion changes  may  be  necessary,  and  additional  equipment  such 
as  refrigeration  units  must  be  added.  Semi -trai 1 ers  equipped 
with  refrigeration  units  could  serve  as  supplemental  cooling 
space . 

3.  Construction  of  New  Packing  and  Processing  Facilities:  A 
temporary  emergency  packing  facility  using  semi-trai 1 ers  or 
other  portable  units  for  cooling  could  be  constructed  in  about 
six  weeks.  Such  a facility  could  supply  approximately  one- 
third  of  Colorado's  postattack  emergency  meat  requirements, 
and  could  be  constructed  for  between  one-half  and  three-quar- 
ter million  dollars. 


4.4.2  Milk  and  Milk  Products 

From  a nutritional  standpoint,  milk  is  one  of  the  most  important  of 
the  eight  USDA  food  groups.  Past  research  has  shown  that  milk  is  likely 
to  be  the  food  commodity  in  shortest  supply  following  a nuclear  attack. 

The  relative  survival  of  Colorado  dairy  farms  and  fluid  milk 
processors  is  shown  in  Exhibit  4.2.  This  figure  shows  that  about  70%  of 
the  milk  production  capacity  would  survive  the  postulated  attack,  but 
that  only  11%  of  the  processing  capability  would  be  available.  In  addi- 
tion, milk  consumption  (based  on  NEC  standards)  would  be  higher  during 
the  postattack  period  than  during  the  preattack  period.  The  surviving 
fresh  milk  processing  plants  and  the  evaporated  milk  plant  operating  at 
preattack  levels  could  supply  only  about  8%  of  the  postattack  annual 
demand.  However,  several  alternative  courses  of  action  could  be  imple- 
mented to  substantially  increase  the  supply  of  milk  to  Colorado  resi- 
dents during  the  postattack  period.  These  alternatives  are  noted  below 
and  discussed  in  the  following  subsections. 

1.  Increasing  evaporated  milk  output; 

2.  Substituting  dried  milk  for  fluid  whole  milk  (by  increasing 
out-of-state  processirtg  and  using  US0A/ASCS  inventory); 

3.  Expanding  fluid  milk  processing  capability  (expanding  output 
of  existing  plants  and  constructing  new  plants);  and 

\ 

4.  Diverting  milk  into  manufactured  dairy  products  to  increase 
she  If  life. 
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EXHIBIT  4.2 

SURVIVAL  OF  MILK  COWS  AND  FLUID  MILK  PROCESSORS  SERVING  COLORADO 


4.4.2. 1 Increasing  Evaporated  Milk  Output. 

Canned  evaporated  milk  can  be  an  appropriate  substitute  for  fresh  milk 
under  emergency  conditions.  It  does  not  require  refrigeration  and  can 
easily  be  transported. 

U.S.  Production  and  Distribution.  Total  U.S.  production  of  evapo- 
rated milk  in  1976  uas  885,747,000  pounds  (20,362,000  cases  at  43.5 
pounds  per  case).  In  order  to  meet  the  standards  of  the  Evaporated  Milk 
Association,  evaporated  milk  must  contain  7 .5%  milk  fat  and  25.5%  milk 
solids  including  milk  fat. 

The  two  largest  producers  in  the  U.S.  are  the  Carnation  Company  and 
Pet,  Incorporated.  A list  of  names  and  locations  of  U.S.  plants  is 
shown  in  the  Guidelines  section  of  this  report.  Overall,  there  are  a 
total  of  23  canning  plants  and  12  receiving  stations. 

The  demand  for  evaporated  milk  has  been  declining  gradually  over 
the  past  several  years  by  an  average  of  about  5%  per  year  from  1971  to 
1976,  due  partly  to  the  increased  use  of  dried  milk  and  cream  substi- 
tutes in  coffee.  The  Evaporated  Milk  Association  estimates  that  overall 
U.S.  production  could  be  at  least  doubled  with  the  present  plant  by 
adding  more  shifts  and  seven-day  work  weeks,  provided  that  sufficient 
containers  and  milk  are  available.  However,  the  possible  increase  in 
capacity  varies  considerably  from  one  plant  to  another.  Some  plants 
could  probably  not  increase  production  with  their  present  facilities  by 
more  than  60%  to  70%. 

Colorado  Production  ind  Distribution.  There  is  one  evaporat. d milk 
plant  in  Colorado,  owned  and  operated  by  the  Carnation  Company.  This 
plant  is  located  in  Johnstown,  Weld  County,  which  is  outside  the  Greely 
and  Denver- Bou I der  high-risk  areas. 

The  Carnation  plant  produces  milk  in  standard  13-ounce  cans  under 
the  Carnation  label,  and  also  King  Soopers  and  various  other  brand 
names.  Production  from  this  plant  accounts  for  about  75%  of  the  market. 
Other  evaporated  milk  producers  ship  canned  milk  into  Colorado  in  vari- 
ous size  containers,  including  the  standard  13-ounce  size,  5-1/2  ounce 
size,  and  the  Number  10  can  size  (about  one  gallon).  The  latter  size  is 
primarily  for  the  restaurant  and  institutional  market. 

Production  at  the  Johnstown  plant  averages  about  100,000  pounds  of 
whole  fluid  milk  input  per  day,  although  there  is  wide  variation  from 
day  to  day  and  from  season  to  season.  The  vol ume  of  fluid  milk  received 
by  the  plant  increases  considerably  during  the  summer  months  when  school 
is  out.  In  addition,  the  amount  increases  on  holidays  when  whole  milk 
consumption  decreases.  The  plant  has  a capacity  considerably  greater 
than  the  present  production  --  probably  about  500,000  pounds  per  day  if 
additional  shifts  were  implemented. 

The  ratio  of  fluid  milk  input  to  evaporated  milk  output  is  about 
2.11  to  1.  That  is,  a 44-pound  case  of  evaporated  milk  would  require 
about  93  pounds  of  whole  fluid  milk  as  input  to  the  manufacturing 
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process.  Thus,  the  daily  average  of  100,000  pounds  of  fluid  milk  which 
is  processed  would  result  in  -17,  393  pounds  of  evaporated  milk.  On  a 
five-day  per  day  basis,  50  ueeks  per  year,  the  plant  would  have  an  input 
of  25  million  pounds  of  fluid  milk  per  year.  If  the  plant  operated  at 
its  500,000  pound  per  day  capacity,  six  days  per  week,  the  total  fluid 
milk  input  would  be  150  million  pounds  per  year. 

Colorado's  total  fluid  milk  production  is  about  672  million  pounds 
per  year  and,  with  present  imports,  total  fluid  milk  consumption  is 
about  76S  million  pounds  per  year.  The  evaporated  milk  plant  input  of 
150  million  pounds  of  fluid  milk  per  year  would  be  about  22.3%  of  Colo- 
rado's fluid  milk  production,  or  19.5%  of  Colorado's  total  fluid  milk 
consumption  under  normal  conditions.  Thus,  a substantial  portion 
(22.3%)  of  Colorado's  milk  production  could  be  processed  into  evaporated 
milk  under  emergency  conditions.  The  production  and  consumption  of 
fluid  and  evaporated  milk  in  Colorado  is  summarized  in  Exhibit  4.3. 

Storage  (Inventory)  at  Plant.  There  is  considerable  variation  in 
plant  inventory.  There  may  be  400,000  pounds  on  hand  toward  the  end  of 
the  summer;  at  other  times  of  the  year,  there  may  be  practically  none. 


4. 4. 2. 2 Substituting  Dried  Milk  for  fluid  Whole  Milk. 

Dried  milk  may  be  stored  without  refrigeration,  is  easily  transported, 
and  has  only  a fraction  of  the  bulk  of  whole  fresh  milk. 

Dried  Milk  Processing  in  the  United  States.  There  are  a large 
number  of  milk-drying  plants  operating  in  various  states.  The  greatest 
capacity,  of  course,  generally  exists  in  those  states  which  are  high  in 
fresh  milk  production.  Some  of  the  states  with  the  largest  total  drying 
capacity  are  California,  Wisconsin,  Washington,  Minnesota  and  Missouri. 
These  plants  are  g.-nerally  very  large,  and  hence  are  costly  and  time- 
consuming  to  build.  An  average-size  plant  may  have  a capacity  of  300  to 
400  thousand  pounds  per  day  of  fluid  milk  input,  resulting  in  30  to  40 
thousand  pounds  per  day  of  dried  milk  output. 

Production  of  dried  milk  is  highest  in  the  spring  and  early  summer 
months,  when  milk  production  is  at  its  peak.  In  addition,  there  is  an 
excess  of  milk  in  many  areas  during  the  summer  months,  when  children  are 
out  of  school,  as  the  school  lunch  programs  requires  a considerable 
volume  of  fresh  milk.  The  plants  produce  dried  milk  only  when  there  is 
an  excess  of  milk  which  is  not  used  in  direct  fresh  milk  or  cream 
consumption  or  manufactured  into  cheese,  ice  cream  or  other  dairy  prod- 
ucts. 


Available  excess  capacity  at  dried  milk  plants  varies  considerably 
from  one  part  of  the  country  to  another.  During  the  early  spring  and 
early  summer  months,  milk  is  often  shipped  from  one  state  wliicli  does  not 
have  excess  drying  capacity  at  that  time  to  another  which  does.  Fore- 
most McKesson,  which  has  several  drying  plants  in  various  parts  of  Cali- 
fornia. ships  milk  to  drying  plants  in  Idaho  Falls  and  Caldwell,  Idaho 
when  its  California  drying  plants  are  operating  at  capacity.  Milk  is 
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EXHIBIT  4.3 


ESTIMATED  PRODUCTION  AND  CONSUMPTION  OF  FLUID  AND  EVAPORATED  MILK 
IN  COLORADO,  1975  (MILLIONS  OF  POUNDS) 


f Evaporated  Milk  Production  1 

ITEM 

Fluid  Milk 

J Fluid  Milk 

Evaporated 

Milk 

Production 

Volume 

% of  Total 
Fluid  Milk 

Normal  Production 

Colorado  Production 

Imports 

672.00 

96.00 

25. 001 

3.72 

11.85 

Total  Consumption 

768.00 

25. 001 

3.26 

11.85 

Potential  Capacity  of 

Evaporated  Milk  Plant 

Under  Emergency  Conditions 

rcfTpy  

Colorado  Production 

Imports 

672.00 

96.00 

150. 002 

22.32 

71.09 

Total  Available 
for  Consumption 

768.00 

150. 002 

19.53 

71.09 

Potential  Capacity  of  Evaporated 

Milk  Plant  Under  Postattack 
Conditions 

3 

Colorado  Production 

463.00 

2 

150.00 

32.05 

71. 095 

Imports  4 

-- 

Total  Available  for 
Consumption 

468.00 

1 50. 002 

32.05 

71.09 

1 1nput  based  on  100,000  pounds  per  day,  five  days  per  week,  50  weeks  per  year. 

? 

Input  based  on  500,000  pounds  per  day,  six  days  per  week,  50  weeks  per  year. 

3 

Unprocessed  production;  i.e.,  raw  milk. 

4 

It  is  assumed  that  there  are  no  imports. 

5 

The  ratio  of  fluid  milk  to  evaporated  milk  on  a volume  basis  is  approximately 
2.11  to  1. 
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cooled  at  the  producing  dairy  to  about  39  degrees  Fahrenheit,  is  sent  to 
collecting  points,  and  is  then  transported  in  insulated  tank  trucks  to 
the  drying  plants.  M i i k can  be  transported  up  to  1,000  or  1,500  miles 
in  an  irsulated  lank  truck  with  an  increase  of  only  two  degrees  over  the 
length  of  the  trip.  The  milk  is  not  processed  in  any  way  before  arriv- 
ing at  the  drying  plant. 

Dri'l  Milk  Processing  for  Colorado  Milk.  Colorado  has  no  dried 
milk  processing  plants,  and  since  Colorado  is  not  a milk  surplus  area, 
it  would  not  be  economically  feasible  to  build  a plant  there.  Milk 
produced  by  Colorado's  dairies,  however,  could  be  shipped  in  insulated 
tank  trucks  to  dried  milk  plants  in  nearby  states.  Tuo  such  states 
having  plants  with  ample  dried  milk  capacity  are  Utah  and  Idaho. 

Utah  has  five  dried  milk  plants  --  two  in  Ogden  (within  the  risk 
area)  and  one  each  in  Logan,  Smithfield  and  Richmond  (all  north  of  Salt 
Lake  City  outside  the  risk  area).  These  plants  average  300,000  to 
400,000  pounds  of  fluid  milk  input  per  day.  Generally,  they  do  not 
operate  at  capacity.  During  most  of  the  year,  they  process  (dry)  whey, 
a byproduct  of  the  cheese-making  process,  rather  than  produce  dried 
milk.  There  is  not  sufficient  surplus  milk  most  of  the  year  to  keep  the 
plants  busy.  In  addition,  the  Environmental  Protection  Agency  (EPA)  now 
prohibits  the  discharge  of  whoy  into  the  sewage  system;  hence,  it  is 
dried  anti  used  for  animal  feed. 

The  farmers  and  dairy  manufacturers  make  choices  based  on  the  price 
of  various  products.  When  the  price  of  cheese  is  high,  milk  is  made 
into  cheese  rather  than  dried  milk. 

The  companies  owning  the  dried  milk  plants  in  Utah  and  Department 
of  Agriculture  officials  see  no  problem  is  drying  Colorado  milk  during 
times  of  emergency  in  view  of  the  excess  capacity  noted  above.  In  addi- 
tion, EPA  could  eliminate  the  restrictions  on  discharging  whey  into  the 
sewage  system  during  an  emergency,  and  milk-drying  could  go  on  at  full 
speed . 

As  indicated  above,  Colorado's  milk  production  totals  672  million 
pounds  per  year.  Any  one  of  the  three  drying  plants  outside  the  risk 
area  north  of  Salt  Lake  City  could  dry  all  of  Colorado's  fresh  milk 
production  by  devoting  only  one-half  ol  its  drying  capacity  to  that 
task.  That  is,  there  is  sufficient  capacity  to  dry  milk  produced  in 
Utah,  as  well  as  that  of  Colorado  and  other  states. 

There  should  be  no  problem  transporting  milk  from  Colorado  to  Utah. 
Sizeable  quantities  are  now  shipped  from  Utali  to  Colorado.  The  trip 
from  Denver  to  Richmond,  Utah  is  about  10  to  12  hours,  and  the  proper 
temperature  can  readily  be  maintained  using  insulated  tank  trucks. 

The  Dairymen's  Creamery  Association  plant  at  Caldwell,  Idaho 
(outside  the  risk  area)  is  the  largest  milk  drying  plant  in  Idaho,  with 
a capacity  of  about  one  million  pounds  of  fluid  milk  per  day;  dried  milk 
output  at  capacity  is  about  100,000  pounds  per  day.  A Kraft  cheese 
plant  is  rdjacent  to  the  drying  plant  and  about  one-half  million  pounds 
of  milk  per  day  is  presently  being  run  through  the  plant  as  part  of  the 


A 


4-20 


cheese-making  process.  The  whey  resulting  from  the  cheese-making 
process  is  also  dried  at  the  plant. 

It  is  estimated  that  the  Caldwell,  Idaho  plant  could  process  all  of 
Colorado  present  production  in  1.2  days  per  week  at  capacity  operation. 
Colorado's  milk  production  under  postattack  conditions  could  be 
processed  in  less  than  one  day  (0.83  days)  per  week  of  capacity  opera- 
tion. Although  the  distance  from  Colorado  milk-processing  areas  to 
Caldwell  is  greater  than  the  distance  to  Richmond,  Utah,  there  would  be 
no  problem  in  maintaining  fluid  milk  at  39  to  41  degrees  Fahrenheit. 

USDA/ASCS  Pried  Milk  Storage.  The  U.S.  Department  of  Agriculture 
( USDA ) Agricultural  Stabilization  Service  has  about  385  million  pounds 
(as  of  February  1977)  of  dried  milk  stored  at  approximately  200  sites 
around  the  United  States.  The  milk  is  stored  in  privately-owned  ware- 
houses. 

Title  to  these  dried  milk  stocks  is  held  by  the  Commodity  Credit 
Corporation  (CCC).  The  CCC  is  a f ederal 1 y-char tered  organization 
presided  over  by  a six-member  board  of  directors  appointed  by  the  Presi- 
dent with  the  advice  and  consent  of  the  Senate.  The  chairman  of  the 
board  is  the  Secretary  of  Agriculture.  The  stocks  held  in  storage  are 
available  for  sale  to  domestic  users  and  exporters.  As  noted  above, 
only  CCC  --  not  USDA  --  exercises  title  control.  Permission  to  move 
stock  uould  have  to  come  from  the  board.  However,  since  the  program  is 
operated  by  USDA/ASCS,  commodities  in  storage  will  be  referred  to  in 
this  report  as  USDA/ASCS  stocks.  Any  state  could  purchase  these  stocks 
at  minimum  prices.  After  the  state  obtains  title,  it  may  distribute 
through  local  agencies  or  handle  the  stocks  in  any  way  it  sees  fit. 

The  quantities  stored  in  each  state  are  shown  in  the  Guidelines  to 
this  report.  If  these  nationwide  stores  of  dried  milk  (385  million 
pounds)  were  converted  to  fluid  milk  by  adding  water  at  the  ratio  of  9 
to  1,  3,465  million  pounds  of  fluid  milk  uould  be  produced.  Assuming  a 
population  of  205  million,  this  quantity  uould  provide  an  emergency 
ration  (based  on  national  emergency  standards)  for  the  nation  for  a 
period  of  approximately  5.3  days.  USDA/ASCS  has  indicated  that  under 
emergency  conditions,  dried  milk  would  be  sent  where  needed  after  first 
satisfying  the  emergency  needs  of  the  state  in  which  it  is  stored.  The 
quantity  of  USDA/ASCS  milk  presently  stored  within  Colorado  (1,025,300 
pounds)  uould  be  sufficient  for  about  3.9  days  of  emergency  rations  for 
the  State’s  total  population.  This  dried  milk  is  stored  in  a privately- 
owned  warehouse  in  Denver.  This  milk  should  be  moved  out  of  Denver  to  a 
storage  location  in  the  host  area  during  the  preattack  crisis  relocation 
period. 

USDA/ASCS  buys  dried  milk  for  storage  at  a set  floor  price  and  will 
buy  all  milk  offered  at  this  price.  Producers,  of  course,  sell  to 
USDA/ASCS  when  the  free  market  price  drops  below  the  floor  price.  It  is 
expected  that  the  market  price  will  fall  below  the  floor  price  during 
the  period  from  April  1977  to  April  1978,  and  that  as  a result  USDA/ASCS 
will  purchase  an  additional  200  million  pounds  and  thus  increase  its 
dried  milk  in  storage  from  385  million  to  about  585  million  pounds. 
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This  would  increase  the  national  emergency  supply  from  5.3  days  to  about 
8 days.  It  can  be  seen  that  in  terms  of  overall  U.S.  requirements,  the 
USDA/ASCS  supply  in  storage  is  not  large;  however,  the  population  in 
certain  selected  geographic  areas  could  be  supplied  with  emergency 
rations  for  a considerable  period  of  time,  or  USDA/ASCS  dried  milk  could 
be  used  to  supplement  fresh,  evaporated  and  dried  milk  supplies  from 
commercial  markets  or  other  sources.  Those  USDA/ASCS  dried  milk  storage 
sites  around  the  U.S.  that  are  within  risk  areas  should  be  identified 
and  plans  made  to  move  such  milk  to  new  sites  within  the  host  areas 
during  the  crisis  relocation  period.  A listing  of  such  vulnerable  sites 
appears  in  the  accompanying  guidelines. 


4. <1.2. 3 expanding  Fluid  Milk  Processing  Capability. 

Fr^anriinq  Processing  Output  of  Existing  Plants.  Damage  assessment  anal- 
vsis  indicates  that  approximately  1 1 % of  the  normal  milk-processing 
capability  of  Colorado  (three  medium-size  plants  outside  the  risk  areas) 
would  survive  without  damage.  It  is  estimated  that  the  output  of  these 
plants  could  at  least  be  doubled  (to  22%  of  the  normal  processing  capac- 
ity) by  adding  extra  shifts  and  operating  seven  days  per  day. 

Construction  of  New  Processing  Plants  in  the  Host  Area.  Large  modern 
mi  1 k-prccessing  plants  are  complicated,  costly  and  very  time-consuming 
to  construct.  Under  normal  conditions,  about  nine  months  are  required 
to  obtain  the  equipment  for  such  a plant.  Overall  construction  of  the 
plant  may  require  18  months  or  more.  During  an  emergency,  such  as 
extended  crisis  or  pcstattack  situation,  when  it  may  be  advisable  to 
supplement  fluid  milk-processing  capacity  within  the  host  areas,  time  is 
a critical  factor.  An  alternate  course  of  action  may  be  the  use  of 
existing  processing  equipment  no  longer  in  use.  In  Colorado,  a number 
of  smaller  mi  1 k-procees i ng  plants  have  been  closed  in  recent  years,  and 
the  milk  diverted  to  neu,  larger,  more  efficient  plants.  Industry  offi- 
cials estimate  that  a smaller  plant  could  be  built  and  furnished  with 
used  equipment,  or  an  existing  plant  could  be  put  into  operating  condi- 
tion within  one  ronth,  but  the  availability  of  used  equipment  is  a crit- 
ical factor.  In  Colorado  Springs,  the  Sinton  Dairy  purchased  a quantity 
of  used  equipment  from  smaller  dairies  as  these  dairies  went  out  of 
business.  This  equipment  is  currently  stored  at  Sinton's  Colorado 
Springs  plant,  and  should  be  evacuated  to  the  host  area  in  the  event  of 
a rrisis  relocation. 


4. <1.2. 4 Divertmy  rluid  Milk  into  Manufactured  Dairy  Products. 

One  of  the  problems  in  the  postattack  period  will  be  the  effect  of  fall- 
out on  foid  supplies.  A partial  solution  to  the  milk  supply  problems 
caused  by  fallout  may  be  achieved  by  channeling  milk  produced  immedi- 
ately following  he  attack  into  the  production  of  manufactured  dairy 
products.  This  practice  would  extend  the  storage  life  of  the  milk  prod- 
ucts, allou  its  radioactive  content  to  decay,  and  minimize  the  need  for 


postattack  refrigeration.  Arrangements  could  probably  be  made  to 
process  some  of  the  milk  at  the  dairy  farm  and  local  small  dairies.  It 
may  be  possible  to  reactivate  some  of  the  many  small  fluid  milk 
processors  recently  forced  to  shut  down  their  processing  facilities  and 
change  to  storage  station  operation  by  competition  from  the  larger 
processors . 


4. 4. 2. 5 Summary. 

Under  emergency  (CRP)  or  postattack  conditions  in  Colorado,  several 
options  for  the  supplying  of  milk  are  available.  It  is  assumed  that 
existing  Colorado  fluid  milk  processing  capability  will  be  severely 
damaged  by  a nuclear  attack. 

Preattack  Potions 

1.  Increase  the  Throughput  of  the  Evaporated  Milk  Plant:  The 
throughput  of  the  evaporated  milk  plant  at  Johnstown  can  be 
increased  approximately  five-fold.  Operating  at  capacity,  the 
plant  could  process  approximately  22V.  of  Colorado's  milk  prod- 
uction under  CRP  conditions  at  32V.  of  surviving  production 
during  the  postattack  period. 

2.  Move  USDA/ASCS  Stores  of  Dried  Milk  to  a Safe  Location:  The 
quantity  of  USDA/ASCS  milk  presently  stored  in  Denver 
(1,025,300  pounds)  uould  be  sufficient  for  about  3.9  days  of 
emergency  rations  for  Colorado's  total  population.  This  dried 
milk  is  presently  stored  in  a Denver  warehouse,  and  should  be 
moved  to  a storage  location  in  the  host  area  during  the  preat- 
tack crisis  relocation  period. 

Postattack  Potions 

1.  Ship  Unprocessed  Fluid  Milk  to  Dried  Milk  Plants  in  Nearby 
States:  Most  dried  milk  plants  in  Utah  and  Idaho  have  consid- 
erable excess  capacity,  probably  enough  to  dry  all  of  Colo- 
rado's available  unprocessed  fluid  milk. 

2.  Increase  Processing  Output  of  Existing  Fluid  Milk  Plants: 
Damage  assessment  analysis  indicates  that  approximately  \\V.  of 
the  normal  milk-processing  capability  uould  survive  the  postu- 
lated attack  without  damage.  Plant  output  could  be  doubled  by 
adding  extra  shifts  and  increasing  the  number  of  operating 
days. 

3.  Construction  of  New  Processing  Plants  in  the  Host  Area: 

Large,  modern  milk-processing  plants  are  complicated,  costly 
and  very  time-consuming  to  construct.  However,  industry  offi- 
cials estimate  that,  given  the  availability  of  used  equipment, 
several  smaller  plants  could  be  built  or  existing  plants  put 
into  operating  condition  within  one  month  following  the 
attack . 
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4.  Manufacture  of  Dairy  Products:  Channeling  milk  produced  imme- 
diately follouing  the  postulated  attack  into  the  production  of 
manufactured  dairy  products  would  extend  the  storage  life  of 
the  milk  products,  allou  its  radioactive  content  to  decay,  and 
minimise  the  need  for  postattack  refrigeration.  Some  of  the 
processing  could  be  done  at  local  small  dairies. 

The  above-noted  options  could  be  used  individually  or  in  combination, 
depending  upon  the  existing  circumstances. 


4.4.3  Enos 

4.4.3. 1 National  Situation. 

About  54%  of  the  U.S.  layer  hens  and  about  68%  of  the  egg  wholesale 
capacity  is  expected  to  survive  the  postulated  attack.  Annual  U.S. 
per-capita  egg  consumption  has  been  declining  in  recent  years,  dropping 
to  35.3  pounds  per  capita  in  1975,  about  I 5%  below  the  NEC  standard  of 
40.6  pounds  per  capita  per  year. 


4. 4. 3. 2 Colorado  Situation. 

About  95%  of  the  egg  production  in  Colorado  takes  place  in  the  three 
counties  of  Denver,  Weld  and  Boulder.  Most  of  the  production  takes 
place  in  the  Denver-Gree 1 y-Bou 1 der  triangle.  It  is  estimated  that 
approximately  half  of  the  Colorado  egg  production  will  remain  unaffected 
by  the  postulated  attack  (see  Exhibit  4.4).  It  is  also  estimated  that 
approximately  5%  of  the  egg  wholesale  capacity  would  survive  the  postu- 
lated attack. 

Approximately  35%  of  all  eggs  consumed  in  Colorado  are  brought  in 
from  out  of  the  State.  Due  to  the  heavy  reliance  on  local  eggs,  Colo- 
rado residents  will  experience  a shortage  of  eggs  immediately  follouing 
the  attack  because  only  about  1.7  weeks'  supply  is  expected  to  survive 
the  effects  of  the  postulated  attack.  This  shortage  will  continue  in 
varying  degrees  until  the  repair  and  maintenance  of  transportation  links 
with  out-of-state  suppliers  can  assure  Colorado  survivors  of  a continu- 
ing supply  of  sufficient  eggs  and  egg  products  to  meet  postattack 
requirements . 


4. 4. 3. 3 Supply  Options. 

Eggs  supply  options  are  limited.  The  relatively  short  keeping  time  of 
eggs  rules  out  preattack  unrefrigerated  storage.  Eggs  could  be 
converted  to  dried  form  during  the  preattack  period  and  stored,  but  this 
does  not  appear  to  be  an  acceptable  alternative  from  a benefit-cost 
standpoint.  It  appears  that  the  egg  supply  will  be  approximately  one- 
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EXHIBIT  4.4 
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SURVIVAL  OF  EGG  SUPPLIERS  IN  COLORADO 
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half  the  NEC  requirements  in  the  immediate  postattack  period,  and  that 
other  foods  will  have  to  serve  as  substitutes  for  fresh  eggs. 


4.4.4  Cereal s 

4. 4.4.  1 U.S.  Situation. 

Data  based  on  the  UNCLEX  Charlie  attack  indicate  that  48%  of  the  U.S. 
wheat  crop  would  survive  if  the  attack  occurred  on  June  1 and  82%  if  it 
occurred  on  August  1. 

In  addition  to  flour,  the  chief  ingredients  of  bread  are  water, 
yeast,  sugar  and  salt.  Of  these  ingredients,  yeast  is  the  most  vulnera- 
ble to  nuclear  attack.  Most  large  bakeries  use  a perishable  compressed 
yeast,  which  must  be  kept  under  refrigeration  and  replenished  every  few 
days.  There  are  fewer  than  20  compressed  yeast  plants  in  the  U.S.,  and 
most  of  these  are  owned  by  three  major  producers  (Standard  Brands,  Red 
Star,  and  Budweiser).  A substantial  portion  of  the  U.S.  yeast  prod- 
uctive capability  would  be  damaged  during  the  postulated  attack; 
houever,  a sufficient  number  of  the  plants  are  outside  the  high-risk 
areas  with  enough  production  to  allow  surviving  bakeries  to  operate, 
once  inteistate  transportation  and  electricity  for  refrigeration  have 
been  restored.  Small  stockpiles  of  dry  yeast  would  help  reduce  yeast 
shortages  during  the  immediate  postattack  period  (Reference  12). 

Data  based  on  the  UNCLEX  attack  indicate  that  31%  of  the  milling 
capability  of  flour  and  other  grains  in  the  nation  at  large  could  be 
expected  to  survive.  Shortages  of  manufactured  flour  may  be  expected  in 
the  immediate  postattack  period  while  the  necessary  adjustments  are 
being  made,  but  there  will  be  enough  whole  gra/ns  to  last  several 
months.  f 

i 

I 

4. 4. 4. 2 Colorado  Situation. 

Approximately  78%  of  the  Colorado  wheat  crPp  is  expected  to  survive  the 
postulated  attack.  Exhibit  4.5  shows  the  survival  of  the  wheat  crop, 
flour  mills  and  bakeries  in  the  distribution  chain  that  supplies  bread 
to  Colorado  consumers.  This  figure  revehls  a critical  bottleneck  at  the 
flour  milling  and  bakery  levels. 

Virtually  all  of  the  flour  milling  in  Colorado  is  done  by  the  Peavy 
Company  in  Denver.  Damage  assessment  analysis  indicates  that  this 
facility  would  be  almost  completely  destroyed.  Only  production  from  a 
feu  small  mills  outside  the  Denver  SMSA  would  be  available  — about  2% 
of  normal  production. 

Only  one  large  and  several  small  bakeries  can  be  expected  to 
survive  the  postulated  attack.  These  surviving  bakeries  are  capable  of 
supplying  approximately  16%  of  Colorado's  postattack  consumption  needs 
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with  continuous  operation.  Even  with  an  increased  output,  however,  the 
difficulty  of  obtaining  flour  from  preattack  sources  makes  it  highly 
unlikely  that  the  surviving  bakeries  will  be  able  to  meet  more  than  10/C 
of  the  Colorado  demand  for  bread  during  the  first  postattack  month. 
Remaining  bread  requirements  would  be  supplied--to  the  limit  of  availa- 
ble floui — by  small  neighborhood  bakeries  and  consumer  ovens.  It  should 
be  noted  that  the  per-capita  emergency  requirements  set  forth  in  USDA 
Food  Order  #2  are  approximately  70%  greater  than  those  under  "normal" 
preattack  conditions. 


4. 4. 4. 3 Major  Alternative  Options. 

Raiding  Risk  Area  Grain  Stocks  Puling  the  Relocation  Period . Available 
information  indicates  that  on  a national  level,  considerably  more  wheat 
is  stored  within  high-risk  areas  than  is  necessary  for  flour-milling 
operations.  Part  of  this  stock  could  be  moved  to  the  host  areas  during 
the  relocation  period. 

On  the  local  level,  wheat  stored  within  the  Denver  SMSA  varies 
considerably,  but  averages  about  three  million  bushels.  The  Peavy 
Company  --  the  primary  miller  in  Colorado  --  keeps  about  1.5  million 
bushels  on  hand  and  uses  about  0.S  million  bushels  per  month  in  its 
f 1 our-mi I 1 ing  ope.ations.  Therefore,  from  one  to  two  million  bushels 
could  be  shipped  from  the  risk  to  the  host  area  during  relocation  with- 
out interfering  with  flour-million  operations.  It  may  be  difficult, 
however,  to  obtain  a sufficient  number  of  hopper  railcars  to  transport 
this  wheat.  It  is  estimated  that  at  any  one  time,  50  to  100  hopper  cars 
may  be  available.  Assuming  100  are  available,  about  330,000  bushels  or 
one-sixth  to  one-third  of  the  total  quantity  stored  within  the  Denver 
SMSA  could  be  shipped  to  the  host  area.  This  would  be  about  a 10-15  day 
supply  for  Colorado  residents,  based  on  NEC  standards.  Of  course,  there 
are  already  large  quantities  of  grain  in  Colorado  stored  outside  the 
high-risk  areas. 

In  Colorado  Springs,  wheat  storage  is  handled  primarily  by  one 
company;  this  firm  (Simpson  and  Co.)  has  about  20,000  bushels  of  wheat 
in  bulk  on  hand  immediately  after  the  harvest  in  July.  This  level  grad- 
ually declines,  and  is  almost  nil  by  April  of  the  following  year. 
Nevertheless,  depending  upon  the  time  of  year,  this  wheat  could  be  ship- 
ped by  rail  to  the  host  area  during  relocation. 

Moving  wheat  from  high-risk  areas  to  host  areas  is,  of  course,  more 
critical  in  some  areas  than  in  others.  In  Colorado,  where  large  quanti- 
ties of  grain  are  already  stored  within  the  host  area,  such  risk-area 
shipments  during  relocation  would  not  appear  to  be  critical.  For  such 
grain-def i c i nnt  areas  as  New  England,  however,  wheat  shipped  from  high- 
risk  areas  could  supplement  limited  host-area  wheat  supplies. 

Shipment  of  Grain  to  Areas  Hhere  Required  in  the  Postattack  Period . 
Haaland  (Reference  9)  indicates  that  existing  grain  stocks — including 
those  on  farms  and  in  rural  elevators,  would  be  sufficient  to  supply  the 


surviving  population  from  six  months  to  one  year.  However,  some  areas 
of  the  country,  such  as  the  northeast,  parts  of  the  southeast  and  parts 
of  California,  would  require  additional  grain  during  the  immediate 
postattack  period.  Colorado,  of  course,  is  a grain-surplus  area. 

Capacity  Expansion.  It  has  been  estimated  by  Sobin  and  Bull  (Reference 
37)  that  the  nation's  surviving  flour  mills  could  increase  output  by 
about  75%  by  increasing  annual  operating  time  and  restricting  output  to 
whole  wheat  flour. 

Capacity  Conversion.  Feed  mills  can  be  used  to  grind  wheat  into  coarse 
meal  or  whole  wheat  flour,  and  the  output  can  then  be  moved  to  the  host 
area . 


4. 4. 4. 4 Summary  of  Alternative  Options. 

Under  emergency  (CRP)  or  postattack  conditions  in  Colorado,  several 
options  for  supplying  cereals  and  cereal  products  are  available.  It  is 
assumed  that  milling  capacity  is  limited. 

Preattack  Options 

1.  Increase  Output  of  Flour  Mills.  The  output  of  the  Peavy 
Company  flour  mill  in  Denver,  which  makes  virtually  all  flour 
produced  in  Colorado,  could  be  increased  approximately  75%  by 
producing  only  whole-wheat  flour  and  increasing  the  hours  of 
operation.  Additional  output  could  be  stored  within  the  host 
area . 

2.  Feed  Mills  Could  Grind  Wheat  Into  Meal  or  Coarse  Whole-Wheat 
Flour  and  Store  in  the  Host  Area  During  the  Relocation  or 
Extended  Crisis  Period. 

3.  Move  Excess  Risk-Area  Grain  Stocks  to  Nearby  Host  Areas  During 
the  Relocation  Period. 

4.  Precrisis  Transport  of  Wheat  to  Wheat-Deficit  Areas  is  a 
possible  but  costly  option,  and  also  disturbs  the  orderly  flow 
via  normal  channels. 

Postattack  Options 

t.  Increase  Output  of  Remaining  Flour  Mills.  The  Peavy  Company, 
which  mills  approximately  98%  of  the  flour  in  Colorado,  would 
not  survive  the  attack.  The  small  surviving  Colorado  mills 
could  expand  output  by  about  75%.  At  the  national  level,  an 
estimated  39%  of  the  flour-milling  capacity  would  be  expected 
to  survive  the  postulated  attack,  and  could  also  increase 
output  by  about  75%. 
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2.  Ship  Grain  to  Areas  Where  Needed.  In  Colorado,  only  local 
shipments  would  be  required.  Earlier  studies  have  concluded 
that  U.S.  grain  stocks  are  sufficient  to  last  six  months  to 
one  year,  and  that  grain  can  be  shipped  to  such  grain-poor 
areas  as  New  England  by  surviving  transportation  facilities. 

3.  Grind  Wheat  in  Feed  Mills,  Making  Coarse  Meal  or  Whole-Wheat 
Flour.  Wheat  could  be  ground  into  coarse  meal  in  wheat-grow- 
ing areas.  Such  mills  are  often  combined  with  elevator  opera- 
tions. 


4.4.5  Fruits  and  Vegetables 
4. 4. 5.1  U.S.  Si tuat ion . 

Although  survival  data  specifically  for  fruits  and  vegetables  does  not 
appear  to  be  available,  Brown  et  al . (Reference  4)  indicates  that  the 
survival  rate  for  these  commodities  would  not  be  very  different  from 
that  of  other  crops  ( i . e . , about  7 5% ) . Based  on  UNCLEX  data,  about  6 355 
of  the  U.S.  fruit  and  vegetable  processing  capacity  is  expected  to  be 
available  30  days  after  the  postulated  attack.  Excess  capacity  of  the 
industry  is  estimated  at  20%. 


4. 4. 5. 2 Colorado  Situation. 

Colorado  produces  a variety  of  fruits  and  vegetables,  primarily  for 
local  consumption.  Overall,  the  State  produces  about  25%  of  its  own 
requirements.  In  1975,  Colorado's  production  of  fruits  and  vegetables 
reached  254.6  million  pounds.  Most  of  this  production  occurs  in  the 
summer  months.  There  is  little  processing  of  fruits  and  vegetables, 
only  about  5%  of  the  total.  About  half  of  the  State's  production  is 
exported,  mainly  during  the  heavy  summer  harvest  season. 

The  quantity  of  fresh  fruits  and  vegetables  available  to  the  Colo- 
rado population  depends  upon  the  time  of  year  of  the  postulated  attack. 
It  is  assumed  here  that  the  attack  occurs  during  the  summer  growing 
season.  Under  this  assumption,  approximately  192.9  million  tons  (76%) 
of  Colorado-grown  fruits  and  vegetables  would  be  available  for  use 
during  the  year. 

It  is  estimated  that  approximately  46%  of  Colorado's  fruit  and 
vegetable  processing  capacity  would  be  available  after  the  postulated 
attack.  Postattack  demand  for  fruits  and  vegetables,  based  on  NEC 
standards,  uould  be  27%  below  the  preattack  demand  (see  Exhibit  4.6) 
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4. 4. 5. 3 Supply  Alternatives. 

Effective  alternative  options  for  supplementing  the  postattack  supply  of 
fruits  and  vegetables  are  limited.  Damage  to  Colorado's  processing 
industry  is  heavier  than  to  that  of  the  U.S.  as  a whole.  Average  U.S. 
processing  survival  after  30  days  (63%)  is  within  a reasonable  range  of 
NEC  standards  — about  73%  of  normal . 


1.  Increasing  Processed  Production  During  Relocation  or  Extended 
Crisis  Period  and  Storing  in  the  Host  Area.  This  option  has 
limited  application,  since  action  is  dependent  upon  when  the 
attack  occurs;  it  would  decrease  the  available  supply  of  fresh 
produce  and  also  industry  excess  capacity  is  limited. 


1.  Increase  Production  of  Surviving  Plants.  Some  increase  can  be 
obtained  by  extending  the  period  of  operation,  but  this 
increase  is  limited.  Plants  are  usually  near  capacity  during 
harvesting  seasons. 


4.4.6  Food  Fats  and  Oils 
4.4.6. 1 U.S.  Situation. 


The  Midwest  soybean  crop,  the  chief  source  of  the  nation's  vegetable 
oil,  could  be  relatively  hard-hit  by  a nuclear  attack.  Data  based  on 
the  UNCLEX  attack  indicate  100%  of  the  crop  will  survive  if  the  attack 
is  on  June  1,  but  only  35%  will  survive  if  it  is  on  August  1.  In  most 
areas  of  the  U.S.,  these  two  dates  probably  represent  the  periods  of 
maximum  vulnerability  for  this  crop. 


There  are  two  categories  of  processors  in  the  vegetable  oil  indus- 
try: crushers  and  refiners.  Neither  type  of  processor  is  found  in 
Colorado.  Crushing  plants  that  produce  crude  soybean  and  cottonseed 
oils  tend  to  be  located  in  the  Midwest  and  Southeast  portions  of  the 
nation,  near  areas  where  soybeans  and  cotton  are  grown.  Their  disper- 
sion makes  them  relatively  invulnerable  to  nuclear  attack.  Refining 
plants  are  concentrated  near  the  large  population  centers  of  New  Jersey, 
Illinois,  Texas,  Georgia  and  California.  Because  refining  plants  tend 
to  be  located  near  population  centers,  it  is  anticipated  that  they  will 
suffer  significant  damage  in  the  postulated  attack. 


The  United  States'  position  as  an  exporter  of  fats  and  oils  has  led 
the  nation  to  produce  more  than  its  own  vegetable  oil  requirements  in 
recent  years.  Even  if  no  edible  oils  are  exported  during  the  first 
postattack  year,  however,  refinery  damage  will  undoubtedly  cause  short- 
ages. These  shortages  may  be  slightly  offset  by  increased  use  of  such 
animal  fats  as  lard  and  butter.  The  food  fats  and  oils  processing 
industry  is  expected  to  retain  49%  of  its  preattack  productive  capabil- 
ity 30  days  after  the  postulated  attack. 


4. 4. 6. 2 Colorado  Situation 


Host  area  survivors  may  expected  to  have  a three-  and  four-ueek  supply 
edible  fats  and  oils  available  for  consumption  during  the  immediate 
postattack  period. 

Colorado  does  not  raise  significant  quantities  of  soybeans  or 
cotton,  and  has  no  vegetable  oil  processing  plants.  It  is  expected  that 
none  of  the  animal  fats  and  oils  processing  plants  will  survive  the 
attack  without  damage.  However,  local  postattack  supplies  of  fats  and 
oils  may  be  augmented  somewhat  by  animal  fats  produced  by  local  meat 
processors.  Butter  supplies  might  be  supplemented  by  converting  other- 
wise unprocessable  cream  into  butter. 

Colorado's  postattack  productive  capability  is  estimated  at  two 
million  pounds  per  year,  or  about  3%  of  preattack  production. 

If  the  excess  capacity  of  remaining  plants  were  used,  this  could  be 
increased  to  about  5%.  Out-of-state  supplies  are  estimated  at  66 
million  pounds,  or  6251  of  the  preattack  level.  U.S.  and  Colorado  food 
fats  and  oils  consumption  is  about  56  pounds  per  capita,  but  the  NEC 
standard  is  about  26  pounds  per  capita.  Thus,  assuming  Colorado  retains 
its  share  of  surviving  out-of-state  production  capacity,  there  should  be 
no  long-term  shortage  of  food  fats  and  oils  following  an  attack  (Exhibit 
4.7). 


4. 4.6. 3 Supply  Alternatives. 

The  relatively  large  quantity  of  inventory  of  food  fats  and  oils  held  by 
wholesalers,  retail  stores,  and  consumers  presents  a less  critical 
supply  situation  than  for  most  other  commodities,  since  more  time  is 
available  for  the  national  supply  lines  to  be  reestablished  during  the 
postattack  period.  In  addition,  since  food  fats  and  oils  NEC  standards 
are  only  about  half  of  "normal"  preattack  standards  surviving  productive 
capability  will  probably  satisfy  postattack  demand.  Several  options  for 
supplementing  the  supply  of  food  fats  and  oils  are  discussed  below. 

PrcaUacI1!  Options 

1.  Increase  Output  of  Shortening.  Shortening  manufacture  could 
be  increased  by  87%.  This  output  could  then  be  stockpiled 
within  the  host  area. 

2.  Move  Supplies  to  Host  Areas.  There  are  sizeable  supplies  of 
food  fats  and  oils  at  factories  and  storage  facilities  in  the 
risk  area  which  could  be  moved  to  the  host  area.  In  Denver, 
there  are  approximately  three  million  pounds  of  shortening  in 
commercial  storage  which  could  be  transferred  to  the  host 
areas.  In  addition,  the  USDA/ASCS  has  160,000,000  pounds  of 
peanut  oil  in  storage  at  various  locations  around  the  U.S.  A 
listing  of  these  facilities  is  shown  in  the  Guidelines  to  this 
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EXHIBIT  4.7 


SURVIVAL  OF  FOOD  FATS  AND  OILS  SUPPLY  FOR  COLORADO  CONSUMERS 
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report.  The  primary  locations  are  in  Georgia,  North  Carolina, 
Alabama,  Louisiana,  and  Texas. 

Postattack  Option 

1.  Increase  Processing  Output  of  Food  Fats  and  Oils.  Overall 
production  of  vegetable  oil  could  be  increased  by  about  one- 
third.  The  industry  already  operates  24  hours  per  day,  seven 
days  per  week,  but  at  tuo-thirds  capacity  only.  Surviving 
animal  fat  production  plants  in  Colorado  could  increase  prod- 
uction of  shortening  by  875C;  the  average  for  the  nation  is 
about  one-third.  Weighted  possible  increase  or  excess  capac- 
ity would  be  about  335C. 


4.4.7  Potatoes 

Because  of  its  hardiness,  its  unique  nutritive  value,  and  its  abil- 
ity to  substitute  for  both  meat  and  cereal  products,  the  potato  is  a 
particularly  valuable  postattack  crop.  The  utility  of  the  potato  in 
uartime  is  a fact  of  history.  Reference  25  reports  that: 

Potatoes  are  among  the  most  reliable  foods  to  insure  man's 
survival  during  modern  wars.  This  has  been  amply  proved 
during  the  last  two  world  wars.  Potatoes  are  not  easily 
destroyed  by  fire  even  in  storage  because  they  contain  enough 
water  to  prevent  them  from  burning.  Potatoes  in  the  field 
cannot  be  readily  burned  in  contrast  to  grain  crops  such  as 
wheat.  This  was  well  illustrated  after  the  fighting  had  swept 
over  Okinawa.  The  people  could  dig  potatoes  and  survive  after 
most  other  food  supplies  were  eaten  or  destroyed. 


4.4.7. 1 U.S.  Situation. 

Harvest  of  the  large  national  fall  potato  crop  normally  begins  in  mid- 
September  and  continues  through  October.  This  harvest  commonly  supplies 
the  nation  with  enough  potatoes  to  last  until  the  following  summer. 

Data  based  on  the  UNCLEX  Charlie  attack  indicate  that  452  of  the  U.S. 
potato  crop  would  survive  if  the  attack  occurred  on  June  I and  825J  if  it 
occurred  on  August  1.  The  surviving  potato-processing  capability  is 
estimated  to  be  the  same  as  frozen  fruits,  fruit  juices  and  vegetables 
(i.e.,  735C  after  30  days). 


4. 4. 7. 2 Colorado  Situation. 

The  probable  survival  of  so  much  of  the  national  harvest,  coupled  with 
the  availability  of  the  local  crop,  indicates  that  Colorado  survivors 
would  have  a sufficient  supply  of  potatoes,  except  for  a feu  ueeks 
during  the  summer. 
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The  Colorado  potato  crop  represents  about  3X  of  national  annual 
production.  Approximately  9 1 5C  of  this  crop  is  expected  to  survive  the 
postulated  attack.  If  the  attack  occurred  between  mid-August  and  June, 
potatoes  in  storage  could  be  available  to  residents  of  Colorado  during 
the  immediate  postattack  period.  If  the  attack  occurred  in  August, 
however,  there  would  probably  be  a shortage  of  locally-grown  potatoes. 
National  stocks  of  the  previous  year's  large  fall  crop  (usually  75X  of 
the  nation's  production)  are  exhausted,  but  during  the  ten-week  period 
from  June  1 to  mid-August,  Colorado  receives  about  five  million  pounds 
of  potatoes  from  outside  the  State.  Harvesting  of  the  Colorado  crop 
would  begin  in  August,  and  out-of-state  shipments  would  no  longer  be 
needed.  In  1975,  an  average  of  about  ten  days  inventory  was  held  by 
wholesalers,  retailers  and  consumers.  In  addition,  most  of  the  Colorado 
Springs  host  area  is  within  easy  transportation  reach  of  the  San  Luis 
Valley,  where  most  of  Colorado's  potatoes  are  grown  and  stored. 

Colorado  has  a relatively  small  potato-processing  industry, 
accounting  for  only  about  2 4X  of  total  processed  consumption.  It  is 
expected  that  only  about  10X  of  this  processing  capability  would  survive 
the  postulated  attack.  Most  of  Colorado's  processed  potato  requirements 
are  shipped  to  Colorado  in  frozen  form  from  Idaho,  California  and  other 
states.  Per-capita  postattack  demand  is  about  83X  of  preattack  demand 
and  total  postattack  demand  is  about  225  million  pounds,  or  82X  of  the 
preattack  demand.  The  survival  of  fresh  and  processed  potato  supplies 
for  Colorado  residents  is  shown  in  Exhibit  4.8. 


4. 4. 7. 3 Supply  Alternatives. 

Preattack  Option 

Increase  Production  of  Dried  Potato  Products  During  the  Relocation 
or  Extended  Crisis  Period.  In  1975,  dried  potato  products 
accounted  for  21'/,  of  total  potato  usage,  but  industry  officials 
indicate  that  the  industry  has  an  excess  capacity  of  only  1 OX 
(assuming  fresh  potatoes  are  available),  since  the  industry  usually 
operates  24  hours  per  day,  seven  days  per  week.  Thus,  dried  pota- 
to-processing excess  capacity  is  only  about  3X  when  compared  with 
total  potato  consumption. 

Postattack  Options 

1.  Increase  the  distribution  of  raw  potatoes,  bypassing  the 
processing  step. 

2.  Increase  Output  of  Surviving  Processing  Plants.  Approximately 
73X  of  the  potato-processing  capacity  is  expected  to  remain  30 
days  after  the  postulated  attack.  As  indicated  above, 
however,  excess  capacity  within  the  industry  (both  dried  and 
frozen)  is  quite  limited.  The  processing  industry,  with  its 
present  plant,  could  possibly  increase  its  output  up  to  10X, 
assuming  potatoes  were  available. 
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SURVIVAL  OF  FRESH  AND  PROCESSED  POTATO  SUPPLIES  FOR  COLORADO  CONSUMERS 
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4.4.8 


Sugar 


4.4.8. 1  U.S.  Situation. 

Total  U.S.  sugar  production  in  1974  uas  5.519  million  metric  tons  and 
total  stocks  were  2.646  million  tons.  In  the  same  year,  beet  sugar 
production  was  2.727  million  metric  tons.  Data  based  on  the  UNCLEX- 
Charlie  attack  indicates  that  45%  of  the  sugar  beet  crop  would  survive 
if  the  attack  were  on  June  1 and  82%  if  it  were  on  August  1.  In  1974, 
cane  production  (Continental  U.S.,  Puerto  Rico  and  Hawaii)  uas  2.792 
million  metric  tons.  Due  to  its  heavy  reliance  on  imported  cane  sugar 
and  the  tendency  of  cane  sugar  refineries  to  be  concentrated  in  large 
port  cities,  the  U.S.  sugar  industry  is  extremely  vulnerable  to  nuclear 
attack.  Of  the  24  cane  sugar  refineries  in  the  mainland  U.S.,  only 
about  25%  are  not  in  high-risk  areas.  The  domestic  beet  sugar  industry 
is  less  vulnerable.  Roughly  49%  of  the  total  U.S.  preattack  cane  and 
beet  sugar  refining  capability  may  be  expected  to  survive  the  postulated 
attack.  Thus,  even  if  the  raw  cane  sugar  imports  were  to  be  unimpaired 
by  the  attack,  domestic  sugar  production  would  be  substantially  reduced 
during  the  first  postattack  year.  Excess  capacity  in  cane  sugar  refin- 
eries is  estimated  at  about  25%  but  only  about  half  that  at  beet  sugar 
refineries,  partly  due  to  sugar  content  losses  in  beets  if  they  are  not 
processed  at  the  optimum  time.  Long-distance  transport  of  beets  to 
surviving  refineries  generally  would  not  be  practical.  In  case  of  unex- 
pected shortages,  it  is  possible  that  additional  high-fructose  corn 
syrup  could  be  produced,  since  these  plants  have  some  excess  capacity. 


4. 4. 8. 2  Colorado  Situation 

In  1974,  Colorado  produced  800  million  pounds  of  beet  sugar,  making  it 
the  f ifth-largest  sugar-producing  state  nationally.  Most  of  the  sugar 
plants  are  located  out  of  the  high-risk  areas.  Survival  of  processing 
capacity  is  estimated  at  73%,  while  survival  of  beet  production  is  esti- 
mated at  66X.  The  sugar  inventory  at  processing  plants  in  Colorado  is 
relatively  large,  and  could  last  more  than  six  months  assuming  NEC 
standards  are  used. 


4. 4. 8. 3  Alternative  Options. 

It  appears  that  the  large  inventory  of  available  sugar  and  the  surviving 
productive  capability  would  make  emergency  measures  less  critical  than 
in  the  case  of  some  other  commodities.  In  addition,  the  NEC  standards 
are  only  27%  of  present  U.S.  consumption. 

Increasing  output  during  the  preattack  period  is  probably  not 
possible;  increasing  postattack  output  is  possible  but  limited.  Excess 
refinery  capacity  in  the  U.S.  is  estimated  at  roughly  14X. 
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EXHIBIT  4.9 


SURVIVAL  OF  SUGAR  SUPPLIES  AND  REFINERIES  FOR  COLORADO  CONSUMERS 


Preattack 


Postattack 
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Preattack  and  postattack  sugar  supply  alternatives  are  summarized 
below: 


Prgattark  Options 


1.  Increase  the  Output  of  Beet  and  Cane  Refineries.  This  option 
is  possible  but  very  limited,  due  to  limitations  on  beet  and 
sugar  input. 


2.  Move  Inventories  of  Sugar  Processors  Out  of  High-Risk  Areas  to 
Host  Areas.  Processor  inventories  are  large  — amounting  to 
several  months  of  normal  usage  — and  could  be  moved  from 
high-risk  to  host  areas. 


1.  Increase  Production  of  Surviving  Sugar  Refineries.  It  is 
estimated  that  (excluding  possible  transportation  problems) 
surviving  refineries  could  increase  production  approximately 
14M.  Such  an  increase  would  require  that  raw  sugar  arriving 
by  sea  be  diverted  to  surviving  mainland  cane  refineries,  and 
that  (in  some  cases)  sugar  beets  be  shipped  greater  distances 
to  surviving  beet  refineries. 


2.  Increase  Production  of  High  Fructose  Corn  Syrup.  Plants  prod- 
ucing this  sweetener  (now  about  0.8  million  short  tons  per 
year)  are  presently  operating  at  less  than  capacity. 


Early  research  into  the  problems  of  feeding  the  surviving  popula- 
tion in  a postattack  environment  studied  the  nationwide  availability  of 
[ food  supplies.  Later,  in  1965,  in  an  effort  to  resolve  the  many  unan- 

swered questions  regarding  local  postattack  distribution,  research  was 
undertaken  on  a detailed,  commodi ty-by-commodi ty  investigation  of  food 
distribution  in  the  three  cities  of  Detroit,  San  Jose,  and  Albuquerque 
(References  10,  11,  12).  These  studies,  which  assumed  that  citizens 
would  seek  shelter  in-place  rather  than  evacuate  risk  areas,  revealed 
that  significant  supply/demand  imbalances  could  be  anticipated  at  the 
local  level  following  a nuclear  attack,  and  that  damage  to  the  local 
distribution  system  could  severely  restrict  the  flow  of  foodstuffs 
during  the  immediate  postattack  period. 


To  provide  a basis  for  assessing  the  probable  postattack  adequacy 
of  the  food  distribution  system  in  the  sample  city,  each  city  was 
subjected  to  a hypothetical  nuclear  attack,  and  each  element  of  the 
distribution  system  from  producer  to  consumer  underwent  a damage  assess- 
ment analysis.  Existing  nationwide  damage  assessments  were  used  to 
determine  the  degradation  of  out-of-state  inputs  to  the  local  distrib- 
ution systems  under  imposed  attack.  Whenever  possible,  point-by-point 
assessments  were  developed  and  used  to  estimate  the  damage  suffered  by 
critical  distribution  elements  within  the  sample  metropolitan  areas. 
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The  results  of  these  damage  assessments  uere  applied  to  the  preat- 
tack commodity-flow  models  to  predict  the  probable  postattack  flow  of 
the  selected  food  groups  to  local  survivors.  The  surviving  distribution 
system  uas  examined  for  bottlenecks  that  might  be  caused  by  losses  in 
production  capability,  processing  capability,  labor  productivity,  supply 
availability,  warehousing  space,  and  transportation  accessibility.  The 
postattack  inventories  derived  in  this  manner  were  compared  with  the 
USDA's  NEC  standards  to  determine  the  degree  to  which  supplies  of  the 
selected  commodities  could  be  expected  to  meet  the  requirements  of 
survivors. 

The  survivors’  consumption  levels  for  the  three  cities  discussed 
above,  of  course,  reflected  in-place  rather  than  crisis  relocation 
consumption  levels.  The  survival  rate  in  the  Detroit  project  was 
approximate! y equal  to  the  national  level  of  survival  under  crisis  relo- 
cation planning  (i.e.,  about  90M) . For  both  San  Jose  and  Albuquerque, 
the  population  survival  rates  were  about  78/C.  To  provide  a basis  for 
comparison  under  crisis  relocation  conditions,  survival  rates  in  San 
Jose  and  Albuquerque  were  increased  to  reflect  the  national  CRP 
survival  rates  (90JC).  That  is,  postattack  consumption  levels  in  each 
city  were  increased  by  about  1 554 , and  the  depletion  rates  for  surviving 
food  supplies  were  adjusted  to  reflect  this  change. 

A graphic  summary  of  results  for  the  cities  of  San  Jose,  Detroit, 
Albuquerque,  and  Colorado  Springs  appears  in  Exhibit  4.10.  Under  the 
assumed  attack  conditions,  survivors  in  Albuquerque  would  experience 
severe  shortages  of  every  commodity  except  potatoes  at  some  time  during 
the  first  postattack  month.  Detroit  survivors  fared  little  better, 
experiencing  severe  shortages  of  every  commodity  except  fruits,  vegeta- 
bles and  potatoes  during  the  same  period.  San  Jose  survivors  could 
expect  severe  shortages  of  meat,  milk  and  potatoes  during  the  first 
postattack  month.  The  single  commodity  in  shortest  supply  in  all  three 
cities  was  fluid  milk.  It  is  unlikely  that  preattack  milk  consumption 
levels  would  be  attained  at  any  time  during  the  first  postattack  year. 

The  results  in  Exhibit  4.10  indicate  that  surviving  food  invento- 
ries in  both  Detroit  and  Albuquerque  would  disappear  rapidly  after  an 
attack,  leaving  these  cities  heavily  dependent  upon  out-of-state  suppli- 
ers and  long-distance  transportation  for  many  commodities.  Unless  emer- 
gency supply  and  distribution  capabilities  beyond  those  currently  avail- 
able in  these  two  cities  are  developed,  local  survivors  would  find  it 
extremely  difficult  to  obtain  an  adequate  nutritional  balance  during  the 
three-  to  six-week  period  following  the  postulated  attack. 

In  the  Colorado  Springs  host  and  risk  areas,  meat  will  be  in  short 
supply  for  about  one  and  one-half  weeks,  until  radiation  is  low  enough 
to  permit  resumption  of  production  in  some  of  the  packing  plants  damaged 
by  blast  and/or  fire.  Milk  will  be  in  very  short  supply  initially,  and 
the  industry  will  not  recover  full  processing  capability  for  at  least 
one  year.  Also,  shortages  of  eggs,  cereal,  fruits  and  vegetables  can  be 
expected  during  the  second  week  after  the  postulated  attack.  Supplies 
of  food  fats  and  oils  should  last  until  outside  sources  can  be  reestabl- 
ished. Existing  supplies  of  potatoes  and  sugar  should  be  ample  to  last 
almost  one  year. 
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POSTATTACK  FOOD  AVAILABILITY  IN  FOUR  SAMPLE  CITIES 


For  some  commodities,  the  supply  patterns  for  the  Colorado  Springs 
data  and  the  other  three  cities  are  similar.  This  is  the  case  for  milk 
and  food  fats  and  oils.  On  the  other  hand,  the  Colorado  Springs  area 
supplies  of  potatoes  and  sugar  are  relatively  greater  than  those  of  any 
of  the  other  cities  considered.  Colorado  is  a major  potato  and  sugar 
beet  growing  state,  and  has  substantial  quantities  of  these  potatoes  and 
sugar  in  storage  throughout  most  of  the  year.  Cereals  are  a critical 
commodity  group  uhich  will  be  in  short  supply  in  Albuquerque,  Detroit 
and  Colorado  Springs.  Flour  mills  and  bakeries  are  hard-hit,  not  only 
in  these  cities  but  nationwide.  However,  in  some  areas  such  as  Colorado 
Springs,  sufficient  grain  stocks  are  available  and  can  be  used  in  other 
forms.  In  addition,  surviving  grain  stocks  in  the  Detroit  area  would  be 
sufficient  to  meet  survivors'  needs  for  cereals  and  cereal  products  for 
more  than  two  months. 


4.6  SUMMARY  AND  CONCLUSIONS 

The  number  of  persons  surviving  under  CRP  as  compared  with  in-place 
protection  is  much  greater  and,  hence,  food  requirements  are  greater. 
Under  CRP,  with  5%  of  the  labor  force  considered  to  be  critical  workers, 
approximately  99%  of  the  population  in  Colorado  Springs  risk  and  host 
areas  would  survive  the  postulated  attack. 

The  crop  and  livestock  survival  patterns  of  the  United  States  and 
Colorado  appeared  to  be  somewhat  similar,  where  available  data  permitted 
a comparison.  For  crops,  however,  the  survival  rate  very  much  depends 
on  the  time  of  the  attack.  The  damage  is  generally  light  if  the  attack 
occurs  at  any  time  other  than  in  the  early  growth  and  reproductive 
stages,  and  moderate  to  heavy  if  it  occurs  when  the  crop  is  in  its 
vulnerable  stage  (around  early  June). 

The  Colorado  food  processing  industry  is  fairly  heavily  concen- 
trated in  Denver,  and  generally  was  more  heavily  damaged  than  is  the 
U.S.  as  a whole.  The  overall  average  survival  rate  for  the  U.S.  is  45% 
and  for  Colorado  39%. 

At  some  time  during  the  first  month  following  the  attack,  Colorado 
Springs  host-area  survivors  may  anticipate  shortages  o * most  commodities 
except  potatoes  and  sugar. 

Although  most  major  meat  packers  will  be  heavily  damaged,  the 
remaining  plants  will  have  considerable  excess  capacity  if  some  process- 
ing steps  are  eliminated  and,  within  four  to  six  weeks  after  the  attack, 
these  plants  could  fill  about  62%  of  the  Colorado  Springs  host-area 
emergency  consumption  requirements. 

The  single  commodity  in  shortest  supply  following  the  attack  will 
be  fluid  milk.  Heavy  damage  to  local  milk  processors  would  cause  severe 
shortages  of  milk  to  persist  for  several  months  following  the  attack. 
However,  since  most  of  the  dairy  herd  would  still  continue  to  be  prod- 
uctive, production  of  evaporated  milk  could  be  increased  and  fresh  milk 
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could  be  shipped  out  of  the  state  foi  drying  and  returned  for  use  within 
Colorado.  Also,  since  most  of  the  dairy  herd  would  survive  the  attack, 
milk  could  be  purchased  directly  from  host  area  dairy  farmers.  Even 
taking  into  account  these  and  other  alternative  courses  of  action, 
however,  it  is  unlikely  that  preattack  consumption  levels  of  fluid  milk 
would  be  attained  at  any  time  during  the  first  postattack  year. 

Heavy  damage  to  Colorado  flour  mills  and  bakeries  will  cause  short- 
ages of  baked  products  to  persist  during  the  first  year  following  the 
attack.  Overall  U.S.  milling  and  baking  capacity  will  also  be  hard-hit, 
but  will  survive  better  than  that  of  Colorado.  Local  flour  shortages 
could  be  partly  alleviated  by  shipments  of  flour  from  outside  the  state. 
Other  alternatives  include  increasing  flour  production  during  the  relo- 
cation period  and  moving  it  to  the  host  area,  expanding  the  output  of 
surviving  millers,  and  grinding  wheat  in  feed  mills,  making  coarse  meal 
or  whole-wheat  flour.  In  addition,  the  cereal  shortage  in  the  immediate 
postattack  period  can  be  offset  by  releasing  a portion  of  Colorado's 
grain  reserves  to  mass-feeding  facilities. 

Generally,  Colorado  storage  facilities  for  such  raw  products  as 
wheat  and  potatoes  are  primarily  located  outside  the  major  risk  area  and 
will  survive  with  little  damage.  Major  wholesale  distribution  facili- 
ties, on  the  other  hand,  which  are  located  mainly  in  Denver  were  very 
heavily  damaged  by  blast  and  fire.  Only  an  estimated  five  percent  of 
Colorado's  food  wholesale  distribution  warehouse  capacity  would  survive 
the  postulated  attack.  The  surviving  capacity  would  be  primarily  that 
of  smaller  wholesalers  and  of  City  Markets  in  Grand  Junction. 

The  throughput  of  these  surviving  wholesalers  might  be  increased 
50%  within  ten  days  following  the  attack.  Warehouse  space  equivalent  to 
an  additional  1 2H  of  preattack  capacity  is  available  in  buildings  in 
Larimer  County.  The  remaining  distribution  capacity  required  to  support 
the  flow  of  food  to  Colorado  Springs  survivors  will  have  to  come  from 
commandeered  space  or  the  construction  of  emergency  warehouses.  At 
least  four  to  eight  weeks  will  be  required  before  local  distribution 
facilities  can  be  expanded  and  constructed  to  meet  the  needs  of  survi- 
vors effectively.  During  this  period,  substantial  supplies  of  food  will 
have  to  be  channeled  through  mass  feeding  centers  or  emergency  supply 
depots. 

The  various  alternative  courses  of  action  discussed  above  are 
summarized  in  the  following  section. 


5.  REVIEW  OF  POSTATTACK  ALTERNATIVES 


5.  1 INTRODUCTION 

Whereas  distribution  of  food  to  citizens  displaced  by  preattack 
population  movements  may  be  accomplished  by  local  adjustments  in  the 
distribution  system,  the  continued  feeding  of  survivors  follouing  an 
attack  may  require  that  significant  changes  in  the  distribution  system 
be  made  at  both  local  and  national  levels.  The  necessary  degree  of 
change  will  be  dictated,  of  course,  by  the  severity  of  the  attack.  It 
is  clear,  however,  that  the  survival  of  many  citizens  could  depend  on 
the  flexibility  of  both  the  local  food  distribution  system  and  the 
national  channels  of  distribution  supplying  the  local  systems.  This 
chapter  contains  an  assessment  of  the  feasibility  and  effectiveness  of 
potential  changes  in  local  and  national  patterns  of  food  supply, 
processing,  distribution  and  transportation. 


5.2  EVALUATION  CRITERIA 

Four  general  criteria  have  been  identified  for  comparing  the  rela 
tive  merits  of  postattack  food  distribution  strategies: 

1.  Preattack  set-up  and  maintenance  requirements; 

2.  Vulnerability  to  attack  damage  (hence  the  likelihood  of  preat- 
tack measures  being  available  for  postattack  use); 

3.  Operating  requirements  in  the  postattack  period;  and 

4.  Postattack  performance  in  serving  the  surviving  population. 

More  detailed  criteria  within  these  general  categories  are  listed  in 
Table  5. 1. 


5.3  POSTATTACK  OPTIONS 

During  the  postattack  period,  the  resumption  of  transportation  and 
communications  is  necessary  to  support  the  flow  of  food  supplies,  and 
this  flow  will  be  redirected  in  response  to  estimates  and  requests  from 
the  state  food  organizations  in  a manner  that  alleviates  shortages  and 
provides  for  a continuing  supply  of  food  throughout  the  United  States. 

In  the  framework  of  CRP,  however,  the  number  of  surviving  citizens  would 
be  much  greater  than  under  in-place  protection  planning.  Citizens  will 
out-survive  distribution  facilities  in  a manner  that  will  create  severe 
supply/demand  imbalances  in  a number  of  localities,  and  careful  planning 
will  be  required  to  match  supply  with  demand  in  the  critical  emergency 


TABLE  5.1 

EVALUATION  CRITERIA 


Set-Up  and  Maintenance  Requirements 
(Preattack) 

0 Facility  Needs 

0 Administration 

0 Annual  Maintenance 

Vulnerability  to  Damage 

Operating  Requirements  (Postattack) 

0 Facility  Needs 
0 Manpower 
0 Administration 
0 Stress  on  Transportation 

System  Performance  (Postattack) 

0 Implementation  Time 
0 Likelihood  of  Breakdown 
0 Effects  on  Consumer 

- EFFORT  TO  PREPARE 

- NUTRITION  AND  VARIETY  OF  DIET 
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period.  The  remainder  of  subsection  S.3  is  devoted  to  a review  of  those 
supply,  processing,  distribution,  and  transportation  alternatives  that 
might  be  employed  to  rectify  postattack  imbalances. 


5.3.1  Supply  Alternatives 

5.3. 1.1  Supplier  Substitution. 

The  simplest  supply  alternative  available  in  time  of  stress  is  supplier 
substitution.  This  alternative  might  take  the  form  of  brand  substitu- 
tion at  the  consumer  level,  vendor  substitution  at  the  retail  level, 
producer  substitution  at  the  wholesale  level,  or  supplier  substitution 
at  the  processing  level.  History  has  shown  that  consumers  exhibit 
little  brand  loyalty  when  faced  with  potential  food  shortages.  Further- 
more, none  of  the  wholesalers  or  processors  interviewed  envisioned  any 
problem  in  changing  their  sources  of  supply  following  a nuclear  attack 
in  response  to  a directive  from  an  Order  Administrator,  provided  that 
some  sources  remained  undamaged. 

Although  the  concept  of  supplier  substitution  may  seem  simple, 
there  are  a few  practical  limitations  to  its  application  in  time  of 
emergency.  Under  normal  conditions,  the  average  elapsed  time  between 
the  placement  and  receipt  of  an  order  by  wholesalers  is  ten  days.  In 
the  case  of  processors,  the  time  between  order  placement  and  order 
arrival  is  even  greater,  particularly  for  those  dependent  on  rail  ship- 
ments of  raw  materials.  Hence,  any  distributor  or  processor  attempting 
to  change  its  normal  source  of  supply  following  an  attack  can  expect  to 
wait  at  least  ten  days  before  shipments  from  the  new  source  will  arrive 
at  the  loading  dock. 

The  effectiveness  of  supplier  substitution  will  depend  on  the 
nationwide  vulnerability  of  specific  types  of  food  processors  and  on 
the  ability  of  surviving  processors  to  meet  postattack  demands.  The 
vulnerabi 1 ity  of  the  U.S.  food  distribution  system  was  discussed  in 
Chapter  4.  Reference  27  and  the  reports  of  the  National  Commission  on 
Food  Marketing  (References  28  through  32)  give  a detailed  picture  of  the 
geographic  dispersion  of  the  U.S.  food  industry,  and  References  33  and 
34  contain  vulnerability  assessments  for  specific  commodity  groups. 

In  general,  the  overall  vulnerability  of  the  food  industry  is  low. 
Food  production  is  widely  dispersed  geographically,  and  the  free  enter- 
prise system  has  built  a certain  degree  of  redundancy  into  most  food 
processing  activities.  Specific  processing  capabilities  that  are 
usually  cited  as  being  particularly  vulnerable  to  attack  include  the 
yeast-processing  industry,  with  only  14  major  plants  in  the  United 
States;  the  citrus  processing  industry,  centered  in  Florida  and  Califor- 
nia; the  cane  sugar  industry,  with  most  of  its  refineries  located  in 
vulnerable  port  cities;  the  processors  of  edible  fats  and  oils;  and  the 
eastern  U.S.  milling  industry,  with  a heavy  concentration  in  Buffalo, 

New  York.  The  overall  survival  rate  for  flour  milling  is  39X  (based  on 
the  UNCLEX-Char 1 ie  attack),  while  bakery  industry  survival  is  from  20% 
to  25%. 
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Fluid  milk  processing  is  a particularly  vulnerable  part  of  Colo- 
rado's food  supply  system,  with  only  11  percent  of  its  capacity  surviv- 
ing. Flour  milling,  uith  less  than  ten  percent  of  the  capacity  surviv- 
ing, is  in  the  same  category.  Other  vulnerable  points  in  the  supply 
system  roughly  coincide  uith  the  points  of  national  vulnerability 
mentioned  earl ier . 

If  the  postattack  demand  for  a commodity  exceeds  the  surviving 
supply  capability,  the  effectiveness  of  a strategy  of  supplier  substitu- 
tion uill  depend  on  the  ability  of  surviving  suppliers  to  expand  their 
preattack  capabilities.  This  ability  is  discussed  later  in  this  chapter 
under  the  heading  of  Processing  Alternatives. 


5.3. 1.2  Commodity  Substitution. 

Substitution  of  a plentiful  commodity  for  a scarce  commodity  in  the 
postattack  period  is  another  simple  form  of  supplier  substitution. 

Table  5.2  lists  acceptable  substitution  rates  among  the  commodity  groups 
identified  in  the  National  Emergency  Consumption  Standards  specified  by 
the  USDA  (Reference  35).  This  table  emphasizes  the  versatility  of  cere- 
als and  cereal  products  as  a substitute  commodity — a versatility  that 
might  be  exploited  in  the  likely  event  that  the  grain  storage  facilities 
of  the  Denver  and  Colorado  Springs  host  areas  survive  the  postulated 
attack.  In  addition,  risk-area  grain  stocks  which  are  in  excess  of 
millers'  needs  can  be  moved  to  host  areas  during  the  relocation  period. 


5.3. 1.3  USDA/ASCS  Stockpiles. 

At  present,  USDA/ASCS  food  stockpiles  are  quite  limited  in  the  type  and 
quantity  of  commodities  held.  Some  dried  milk  is  held  in  USDA/ASCS 
stockpiles  (about  385  million  pounds  nationwide).  This  is  enough  to 
feed  survivors  for  about  five  to  six  days,  if  this  source  of  milk  supply 
were  relied  upon  exclusively.  About  one  million  pounds  of  dried  milk 
are  held  in  Denver.  Peanut  oil  is  another  commodity  which  is  held  under 
USDA/ASCS  authorization.  About  160  million  pounds  is  on  hand  nation- 
wide; no  peanut  oil  is  stored  in  Colorado.  All  of  these  USDA/ASCS 
stockpiles  should  be  moved  from  high-risk  areas  to  host  areas  during  the 
crisis  relocation  period.  The  guidelines  accompanying  this  report  aid 
the  planner  in  identifying  and  locating  those  stockpiles  which  should  be 
transferred  to  host  areas  as  part  of  the  crisis  relocation  program. 

In  the  past,  food  for  survivors  of  localized  disasters  has  often 
been  obtained  from  government  stockpiles  maintained  by  the  USDA  as  part 
of  its  Donated  Commodities  Program.  In  recent  years,  the  availability 
of  USOA-donated  foods  from  state  warehouses  has  been  on  the  decline  due 
to  the  switch  from  donated  foods  to  food  stamps  for  needy  people.  This 
trend  has  reversed  in  the  very  recent  past,  to  the  extent  that  the  USDA 
Food  and  Nutrition  Service  is  now  purchasing  more  food  commodities  for 
school  lunch  programs  than  in  previous  periods.  The  Food  Stamp  and  the 
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School  Lunch  programs  are  on-going  USDA  projects.  In  1977,  there  were 
two  instances  in  which  the  USOA/Food  Nutrition  Service  authorized  the 
use  of  School  Lunch  Program  food  in  natural  disasters.  Replenishment  of 
stocks  was  then  carried  out  by  USDA/ASCS.  It  should  be  noted,  however, 
that  food  donated  to  the  School  Lunch  Program  is  owned  by  state  and 
local  school  lunch  agencies,  and  may  be  moved  as  these  agencies  see  fit. 
It  appears  that  this  type  of  assistance  could  be  expanded.  School  Lunch 
Program  food  should  be  removed  from  the  high-risk  areas  during  the 
crisis  relocation  period.  A list  of  School  Lunch  Program  food  on  hand 
is  shown  in  the  guidelines  accompanying  this  report. 


5.3.2  Processing  Alternatives 

Preattack  food-processing  patterns  and  capabilities  might  be 
altered  in  a variety  of  ways  in  an  attempt  to  meet  postattack  food 
requirements.  In  some  industries,  the  capacity  of  surviving  processing 
plants  might  be  expanded.  The  plants  and  equipment  of  certain  non-food 
industries  might  be  converted  to  food-processing  facilities.  In  extreme 
cases,  ordinary  processing  steps  might  be  bypassed  entirely  by  distrib- 
uting raw  foodstuffs. 


5.3.2. 1 Capacity  Expansion. 

The  concept  of  plant  capacity  is  not  a simple  one.  The  output  of  a 
single  plant  may  vary  with  employment,  with  the  number  of  shifts  worked, 
with  changes  in  the  production  process,  with  the  item-mix  produced,  and 
with  changes  in  quality  control  tolerances  or  procedures.  Discussions 
of  the  concept  of  production  capacity  and  its  role  in  postattack  plan- 
ning may  be  found  in  References  36  and  37. 

In  describing  the  preattack  flow  of  foodstuffs  into  the  Denver  and 
Colorado  Springs  metropolitan  areas,  the  annual  production  rates  of  the 
various  food-processing  industries  were  implicitly  assumed  to  represent 
measures  of  capacity.  Under  emergency  conditions,  however,  many  of 
these  industries  could  be  expected  to  employ  a variety  of  strategies  to 
increase  their  preattack  production  rates.  Among  the  simplest  and  most 
effective  strategies  for  increasing  emergency  production  are  the  addi- 
tion of  extra  working  shifts  and  the  introduction  of  a seven-day  work 
week.  Ratios  of  potential  emergency  operating  levels  to  normal  levels 
of  shift  operation  have  been  developed  by  the  National  Planning  Associa- 
tion of  the  Department  of  Commerce  (Reference  38).  Additional  prod- 
uction rate  increases  might  be  achieved  by  standardizing  output,  simpli- 
fying the  production  process,  or  relaxing  quality  control  tolerances. 

Because  of  the  ability  of  certain  processors  to  expand  their  output 
in  times  of  emergency,  the  proper  basis  for  assessing  the  adequacy  of 
postattack  food-processing  facilities  is  not  preattack  output  but  poten- 
tial emergency  capacity.  Assessments  of  the  potential  emergency  capac- 
ity of  the  food  processors  serving  the  Colorado  metropolitan  area  appear 
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belou.  These  assessments  reflect  the  opinions  of  Colorado  food  industry 
personnel,  data  obtained  from  major  firms  in  the  field,  industry  associ- 
ations and  trade  publications,  USDA  reports,  and  past  research  reports 
(References  37  and  38). 

Heat  and  Meat  Alternates.  Local  packing  plants  typically  work  one 
to  tuo  shifts  daily,  timing  the  end  of  the  most  productive  shift  to 
coincide  with  the  opening  of  retail  outlets.  The  chief  limitation  on  a 
plant's  ability  to  increase  its  rate  of  slaughter  in  time  of  emergency 
appears  to  be  the  availability  of  refrigerated  storage  space  for 
prepared  meats.  If  livestock  were  available  and  storage  problems  were 
solved  (either  by  providing  additional  space  or  distributing  freshly- 
killed  meat  more  rapidly)  surviving  Colorado  packers  could  double  their 
normal  output  to  help  meet  postattack  food  requirements. 

Fluid  Milk.  Assuming  sufficient  supplies  of  rau  milk  were  availa- 
ble under  emergency  conditions,  local  dairy  officials  estimate  that  the 
average  daily  gallonage  produced  by  Colorado  dairies  could  be  nearly 
doubled  by  working  three  shifts  instead  of  tuo  and  by  increasing  the 
uork  ueek  from  five  to  seven  days. 

Cereals  and  Cereal  Products.  In  a detailed  analysis  of  flour-mill- 
ing capacity,  Sobin  and  Bull  (Reference  37)  conclude  that  the  nation's 
flour  industry  could  "....expand  flour  output  by  about  three-fourths 
over  capacity  as  ordinarily  measured,  through  (a)  increasing  operating 
time  per  year  and  (b)  restricting  the  output  of  flour  mills  to  whole 
wheat  flour"  (Reference  37). 

Colorado  bakeries  would  be  able  to  increase  their  production  as 
much  as  50K  under  emergency  conditions  by  working  extra  shifts.  Bread 
production  might  be  further  increased  by  cutting  down  on  the  production 
of  such  fancy  baked  goods  as  cakes  and  pastries.  One  baker  noted  that 
this  would  be  somewhat  inefficient,  because  different  ovens  and  handling 
equipment  are  required  for  the  production  of  fancy  baked  goods. 

Fruits  and  Vegetables.  In  general,  fruit  and  vegetable  carriers 
have  little  excess  capacity.  Most  plants  are  organized  to  operate  at 
peak  capacity  24  hours  per  day  throughout  the  harvest  season  for  a 
particular  crop. 

Food  Fats  and  Oils.  Edible  o i 1 -processi ng  plants  generally  operate 
around  the  clock  seven  days  a ueek;  hence  the  industry's  emergency  prod- 
uction capacity  is  only  slighter  greater  than  its  normal  preattack 
capaci ty . 

Sugars  and  Sweets.  The  opportunity  to  bring  about  significant 
increases  in  emergency  capacity  in  Colorado's  beet  sugar  plants  is 
limited.  The  cane  sugar  plants  on  the  Atlantic  Seaboard  and  the  Gulf 
Coast,  however,  generally  operate  only  one  or  two  shifts  five  days  per 
ueek.  Hence  it  would  be  possible  to  nearly  double  cane  sugar  production 
if  extra  labor  were  available  and  sufficient  cane  supplies  could  be 
imported . 
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5. 3. 2. 2 Capacity  Conversion. 


Postattack  food-processing  capabilities  might  also  be  increased  by 
converting  the  production  capacities  of  alternative  technologies  or 
abandoned  facilities.  Sobin  and  Bull  (Reference  37)  note  that  the 
nation's  flour-milling  capacity  could  be  significantly  enhanced  by 
converting  feed  mills  to  flour  production  and  using  the  grinding  capac- 
ity of  the  hydraulic  cement  and  phosphate  rock  industries.  They  esti- 
mate that  the  feed  industry  alone  could  "....add  to  bread  flour  prod- 
uction an  amount  of  output  equal  to  eight  times  the  capacity  of  the 
flour-milling  industry  as  ordinary  measured." 

Another  example  of  potential  capacity  conversion  can  be  found  in 
the  brewing  and  edible  oil-processing  industries.  During  prohibition, 
many  breweries  were  converted  to  plants  for  the  processing  of  edible 
fats  and  oils.  A similar  conversion  might  be  effected  following  a 
nuclear  attack  should  the  nation's  surviving  edible  oil  processors  be 
unable  to  meet  postattack  demand. 

The  conversion  of  alternative  technologies  to  food-processing 
facilities  is  not  a simple  matter,  and  could  not  be  accomplished  immedi- 
ately following  an  attack.  Critical  shortages  in  production  capacity 
would  have  to  be  identified  and  matched  with  surplus  or  expendable 
capacities  in  suitable  alternative  industries.  The  conversion  of  mate- 
rial s-handl ing  and  -processing  equipment  in  plants  identified  for 
conversion  can  be  expected  to  require  significant  inputs  of  engineering 
calculation  and  labor.  The  logistics  system  supplying  the  substitute 
plant  would  undergo  drastic  changes.  Thus,  the  expansion  of  food-pro- 
cessing capacities  through  the  conversion  of  alternative  technologies 
represents  a long-term  rather  than  a short-term  solution  to  the  problem 
of  postattack  food  supply. 

In  recent  years,  the  concentration  of  fluid  milk  production  in  the 
hands  of  a small  number  of  large  firms  has  led  to  the  closing  of  many 
small  dairies  throughout  the  United  States;  this  is  particularly  true  in 
Colorado.  In  the  Colorado  Springs  host  area,  for  example,  three  dairies 
have  closed  in  the  last  two  years.  Although  the  processing  equipment  in 
these  dairies  has  fallen  into  disuse  or  been  sold  for  use  in  other  dairy 
operations,  local  industry  officials  cite  the  possibility  of  restoring 
the  production  capacity  of  these  dairies  should  the  postattack  supply  of 
milk  be  critical.  The  output  per  man-hour  of  these  smaller  dairies,  of 
course,  could  be  expected  to  be  considerably  less  than  the  output  in 
Oenver's  large  present-day  dairies.  Nevertheless,  two 
700-gal lon-per-hour  dairies  operating  with  used  equipment  could  supply 
the  emergency  fluid  milk  requirements  of  all  the  Colorado  Springs  host 
and  risk  area  surviving  population. 
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5. 3. 2. 3 Do-i t-Yoursel f Processing. 


For  most  commodities,  the  simplest  means  of  overcoming  a postattack 
processing  bottleneck  is  to  distribute  the  commodity  in  its  unprocessed 
form.  Most  foods  may  be  consumed  without  commercial  processing.  Fruits 
and  vegetables  are  commonly  distributed  in  both  raw  and  processed  forms. 
Raw  wheat  can  be  soaked  and  boiled  to  produce  edible  porridge.  Should 
it  be  necessary  to  distribute  raw  commodities  during  the  immediate 
postattack  period,  instructions  for  preparing  the  raw  foodstuffs  could 
be  distributed  with  the  food  itself  or  broadcast  via  the  radio. 

The  distribution  of  raw  wheat  could  represent  the  most  effective 
means  of  providing  short-term  sustenance  for  the  surviving  population 
during  the  immediate  postattack  period.  Grain  storage  facilities  in  the 
Denver  metropolitan  area  had  a total  capacity  of  slightly  more  than 
three  million  bushels  as  of  August  30,  1975.  An  additional  storage 
capacity  of  65  million  bushels  was  available  within  100  miles  of  Denver. 
Colorado  Springs  elevators  have  a capacity  of  about  20,000  bushels. 

The  counties  which  comprise  the  Colorado  Springs  host  area  produce 
relatively  little  wheat:  in  an  average  year,  less  than  300,000  bushels. 
Grain  storage  capacity  within  the  host  area  (including  bulk  and  sacks) 
is  about  656,000  bushels.  However,  these  storage  facilities  are  gener- 
ally owned  by  feed  manufacturers  or  dealers,  and  wheat  is  only  a part  of 
the  total  grain  stored  at  these  facilities  at  any  time.  It  is  estimated 
that  the  average  level  of  wheat  storage  is  about  three  to  four  million 
pounds.  Based  on  KEC  standards,  this  would  provide  cereal  rations  for 
the  surviving  Colorado  Springs  risk  and  host  area  population  for  about 
four  weeks.  Other  grains  stored  in  the  host  area  --  such  as  corn  and 
oats  --  could  also  be  utilized,  but  this  would  be  unnecessary  since  very 
large  quantities  of  wheat  are  in  storage  in  other  nearby  Colorado  coun- 
ties, and  wheat  could  easily  be  transported  to  the  Colorado  Springs  host 
area . 

In  addition,  if  cereals  were  to  be  used  as  substitutes  for  other 
food  in  accordance  with  the  factors  listed  in  Table  5.2,  these  grain 
stocks  would  represent  the  equivalent  of  a 1.7  weeks  supply  of  meat, 
eggs,  milk,  cereals,  fats  and  oils,  and  potatoes  to  the  Colorado  Springs 
host  and  risk  area  surviving  residents.  Total  Colorado  grain  supplies 
would  last  all  Colorado  survivors  about  seven  months,  assuming  storage 
facilities  were  one-half  full.  The  versatility  of  the  grain  supply 
reflected  in  these  figures  supports  the  observation  of  some  researchers 
(References  37,33)  that,  from  a nutritional  standpoint,  grain  makes  an 
acceptable  short-term  diet  in  itself.  From  a distribution  standpoint, 
it  is  conceivable  that  grain  may  be  the  only  foodstuff  immediately 
accessible  in  significant  quantities  immediately  following  an  attack  in 
certain  areas.  In  such  an  event,  the  dissemination  of  information 
regarding  the  preparation  of  raw  grain  (such  as  that  contained  in  Refer- 
ence 39)  should  accompany  the  distribution  of  the  grain  itself. 
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TABLE  5.2 


LIST  OF  ACCEPTABLE  FOOD  SUBSTITUTES 
NATIONAL  EMERGENCY  FOOD  CONSUMPTION  STANDARDS 


Unit 

Equivalent 

Unit 

Substitute  Foods 
or  Food  Groups 

Meat  and  meat  alternates 

1 pound 

1/2  lb. 

1/4  Tb. 

12 

2-3/4  lb. 
2-1/2  pts. 

Cereal  and  cereal  products 
Food  fats  and  oils 

Eggs 

Potatoes 

Milk  (fluid,  whole) 

Eggs 

6 eggs 

/ 

1/2  lb. 

1/4  lb. 

1 pt. 

Meat  and  meat  alternates 
Cereal  and  cereal  products 
Milk  (fluid,  whole) 

Milk  (fluid,  whole) 

1 pint 

2/5  lb. 

1/5  lb. 

Meat  and  meat  alternates 
Cereal  and  cereal  products 

Cereal  and  cereal  products 

1 pound 

2 lbs. 

5 lbs. 

Meat  and  meat  alternates 
Potatoes  (white  and  sweet) 

Food  fats  and  oils 

1 pound 

4 lbs. 

2 lbs. 

Meat  and  meat  alternates 
Cereal  and  cereal  products 

Potatoes 

1 pound 

1/5  lb. 

2 lbs. 

Cereal  and  cereal  products 
Fruits  and  vegetables 

Source:  Reference  17. 
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5.  3.  3 


Distribution  Alternatives 

In  the  aftermath  of  a nuclear  attack,  the  distribution  system  might 
be  altered  by  uholesaler  substitution,  by  the  construction  of  emergency 
uarehouses,  or  by  the  establishment  of  mass-feeding  centers. 


5. 3. 3.1  Uholesaler  Substitution. 

Under  a process  of  uholesaler  substitution,  retail  outlets  whose  normal 
sources  of  supply  were  destroyed  in  an  attack  would  be  reassigned  to 
surviving  wholesalers.  Such  reassignments  might  be  made  on  the  basis  of 
both  convenience  and  corporate  identity. 

Exhibit  5.1(a)  depicts  a profile  of  the  inventory  levels  attained 
by  a typical  item  in  the  normal  course  of  operation  of  a wholesale 
distributor.  Under  the  indicated  system,  stock  is  reordered  when  the 
stock  on  hand  and  on  order  falls  below  a predetermined  level.  New 
stocks  are  generally  ordered  in  standard  lots  or  economic  order  quanti- 
ties that  raise  the  total  stock  on  hand  and  on  order  to  the  level  desig- 
nated as  the  normal  ordering  objective  in  Exhibit  5.1(a).  The  lead  time 
indicated  in  this  figure  represents  the  total  time  from  order  placement 
to  receipt  of  goods,  and  includes  the  time  required  to  process  records, 
transmit  orders,  and  process  or  ship  the  ordered  item.  Denver  wholesal- 
ers typically  experience  an  average  lead  time  of  ten  days. 

Because  both  lead  times  and  demand  rates  vary,  some  measure  of 
protection  must  be  built  into  the  inventory  system  to  ensure  against 
stockouts.  This  measure  of  protection  is  the  safety  stock  indicated  in 
Exhibit  5.1(b).  The  amount  of  safety  stock  carried  for  any  item  depends 
on  (1)  the  degree  of  unpredictable  variation  in  the  demand  rate,  and  (2) 
the  mean  and  variance  of  the  lead  time. 

The  response  of  an  inventory  system  to  a sudden,  recognized 
doubling  of  demand  is  depicted  in  Exhibit  5.1(b).  If  the  retail  outlets 
served  by  the  wholesaler  represented  in  this  figure  were  to  double 
suddenly,  the  wholesaler  would  immediately  order  more  stocks  from  his 
suppliers  and  adjust  his  estimates  of  the  safety  stocks,  reorder  levels, 
and  ordering  objectives  required  to  meet  the  anticipated  demand 
increase.  An  immediate  response  offers  no  insurance  against  an  immedi- 
ate stockout  situation,  however,  as  the  possibility  of  a stockout  will 
be  determined  by  existing  lead  times  and  previous  safety  stock  levels. 

Exhibit  5.1(b)  highlights  two  of  the  operating  limitations  facing 
surviving  wholesalers  that  attempt  to  expand  their  operations  following 
a nuclear  attack.  The  first  limitation  is  the  possibility  of  an  immedi- 
ate stockout.  The  danger  of  incurring  an  immediate  "drying  up"  of 
inventory  stocks  before  replenishments  arrive  will  be  heightened  in  the 
postattack  period  by  the  variability  of  resupply  lead  times.  Wholesal- 
ers contacted  in  past  investigations  estimate  that  demand  increases  of 
30){  to  50 y.  could  be  accommodated  in  normal  times  before  serious  stockout 
problems  develop. 
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EXHIBIT  5.1: 

TYPICAL  ITEM  INVENTORY  PROFILES 

(Source:  Reference  12) 

The  second  limitation  on  postattack  wholesale  operations  indicated 
in  Exhibit  5.1(b)  stems  from  the  increase  in  safety  stock  required  in 
the  face  of  increased  demand.  This  increase  may  be  interpreted  as  a 
need  for  additional  warehouse  storage  space.  The  extent  of  this  need 
depends  on  the  nature  of  the  items  handled  and  the  degree  of  lead  time 
and  demand  variability.  If  lead  time  is  considered  constant,  the  need 
for  additional  storage  space  can  be  shown  to  vary  with  the  square  root 
of  demand.  As  lead  tine  variability  increases,  the  relationship  between 
demand  and  safety  stock  approaches  a linear  re  1 a t i onsh i p . At  a minimum, 
then,  the  need  for  storage  space  can  be  expected  to  increase  with  the 
square  root  of  demand.  At  most,  this  need  will  increase  linearly  with 
demand . 

Past  research  (References  2,  12)  has  shown  that  most  major  wholes- 
alers located  within  large  central  cities  operate  at  or  near  capacity. 
Although  newer  warehouse  complexes  on  the  outskirts  of  large  cities  may 
have  a little  more  room  for  expansion,  only  one  of  the  wholesalers 
interviewed  in  past  investigations  thought  that  his  warehouse  could 
accommodate  a throughput  increase  in  excess  of  50%  without  undergoing 
major  expansion. 

A third  limitation  on  wholesaler  activity  is  imposed  by  the  availa- 
bility of  labor,  equipment  and  dock  space.  This  varies  markedly  from 
warehouse  to  warehouse,  and  can  only  be  assessed  through  direct  visits 
and  interviews.  In  most  cases,  however,  it  is  doubtful  whether  handling 
activities  could  be  increased  by  more  than  50%  without  experiencing  crew 
interference  in  the  critical  loading  and  unloading  areas. 

Although  small  incremental  increases  in  warehouse  throughput  would 
require  little  adjustment  on  the  part  of  a wholesaler,  it  would  seem 
that  a practical  upper  limit  on  the  additional  business  that  a wholes- 
aler could  handle  in  case  of  emergency  might  be  set  between  30%  and  50% 
of  his  normal  business.  In  the  short  run,  the  wholesaler  attempting  to 
expand  his  operations  will  be  faced  with  stockout  problems,  which  will 
give  way  in  the  long  run  to  space  limitations. 


5. 3. 3. 2 Emergency  Warehouses. 

Food  distribution  capacity  can  also  be  augmented  by  establishing  new 
wholesale  warehouses  outside  the  central  city.  The  new  warehouses  might 
be  converted  from  available  unused  buildings,  commandeered  from  less 
critical  industries,  built  as  quickly  as  possible  after  the  attack,  or 
prepared  and  equipped  in  advance.  Each  of  these  alternatives  is 
explored  briefly  in  this  subsection,  together  with  indications  of  labor 
and  equipment  needs,  potential  operating  efficiency,  and  preattack  cost 
to  the  government. 

Converted  and  Commandeered  Snace.  At  any  given  time,  a certain 
number  of  buildings  outside  the  central  city  are  empty  and  available  for 
use.  Information  about  the  identification,  location  and  suitability  of 
such  buildings  may  be  obtained  from  plant  location  directories,  county 


5-12 


assessors'  offices,  or  real  estate  leasing  agents  and  ouners. 

Discussions  with  the  assessor's  office  and  leasing  agents  in  Fort 
Collins,  Larimer  County,  Colorado,  for  example,  revealed  that  five 
buildings  suitable  for  dry  grocery  warehousing  are  located  in  and  around 
Fort  Collins,  with  a total  area  of  400,000  square  feet.  However,  only 
one  of  these  buildings  was  completely  empty,  and  it  was  expected  that  it 
would  soon  be  leased.  Some'of  the  other  buildings,  however,  were  not 
completely  utilized,  so  that  a total  of  about  508  of  their  space  could 
be  considered  available.  The  available  space  is  about  12  percent  of  the 
major  chain's  dry  grocery  capacity. 

The  available  buildings  typically  have  some  sort  of  overhead 
handling  equipment  and  some  truck  and/or  rail  docks.  If  operated  as 
distribution  warehouses,  the  holding  capacity  of  these  buildings  would 
be  less  than  their  area  suggests,  because  of  stacking  height  limitations 
and  the  lack  of  storage  racks  and  other  fixtures.  Thus,  on  the  average, 
one  might  expect  the  available  area  to  be  one-half  as  useful  as  distrib- 
ution warehouse  space,  or  equivalent  to  only  6 percent  of  the  major 
chain's  capacity  (i.e.,  about  100,000  square  feet). 

The  gross  volume  of  food  products  handled  through  these  buildings 
will  depend  partly  on  the  ability  to  load  and  unload  trucks.  This  in 
turn  will  depend  on  the  availability  of  mater i al s-handl i ng  equipment  and 
transportation  to  spot  trailers  and  railcars.  Assuming  adequate  trans- 
portation equipment,  the  following  loading  and  unloading  rates  can  be 
used  for  existing  truck  and  rail  docks: 

Manual  10,000  pounds  per  hour 

Hand  truck  20,000  pounds  per  hour 

Forklift  40,000  pounds  per  hour 

Shortages  of  truck  and  rail  dock  facilities  can  be  overcome  by 
improvisation,  but  at  a significant  reduction  in  loading  and  unloading 
rates.  Through  a ground  level  access  opening,  unloading  would  have  to 
be  performed  largely  by  hand  and  could  proceed  at  a rate  of  about  5,000 
pounds  per  hour. 

If  it  is  assumed  that  there  is  at  least  one  truck  loading  space  for 
each  24,000  feet  of  floor  space,  the  200,000  feet  available  in  the  Fort 
Collins  buildings  would  have  about  14  truck  loading  spaces.  Assuming 
that  one-half  of  these  are  active  at  a time  and  that  crews  are  758 
effective  and  work  24  hours  per  day,  375  days  per  year,  then  the  availa- 
ble buildings  could  handle  115,000  tons  annually  with  manual  unloading 
and  450,000  tons  annually  with  forklift  unloading.  (This  assumes  only 
pallet  loads  are  handled  in  the  warehouses.)  Under  normal  conditions,  a 
200,000  square-foot  chain  warehouse  can  handle  a throughput  of  1,000 
tons  per  week,  assuming  one  shift,  five  days  per  week.  If  shifts  were 
increased  to  three  and  a seven-day  work  week  adopted,  the  throughput 
could  increase  to  182,000  tons  per  year.  Handling  only  pallet  loads  in 
the  warehouse  would  increase  this  possible  throughput  by  2.5  times 
(455,000  per  year).  The  throughput  for  the  above-mentioned  200,000 
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square  feet  of  available  space  would,  of  course,  be  less  than  that  for  a 
warehouse  designed  for  dry  grocery  handling.  It  is  assumed  that  the 
available  host-area  space  will  be  about  half  as  useful  as  the  Denver 
warehouses. 

Labor  requirements  for  the  five  warehouses  would  be  50  to  100  work- 
ers if  the  working  year  were  limited  to  2,000  staff-hours  per  worker. 

The  exact  number  would  depend  on  the  availability  of  mechanical  equip- 
ment, the  actual  suitability  of  the  buildings,  and  postattack  labor 
efficiency.  The  actual  length  of  the  working  day  would  vary  depending 
on  radiation  hazards,  the  available  workforce,  transportation  and  other 
factors. 

Under  this  option,  the  balance  of  needed  warehouse  space  would  be 
commandeered.  The  dry  grocery  area  of  the  Denver  food  chains  is  about 
1,742,000  square  feet.  Under  emergency  loading  conditions,  it  is 
assumed  that  there  would  be  three  shifts  working  seven  days  per  week. 
Also,  pallet  loading  would  allow  a greater  throughput  factor  (i.e., 
about  2.5  times  the  normal  rate).  Additional  shifts,  increased  through- 
put per  shift,  coupled  with  the  50X  efficiency  of  converted  space,  would 
indicate  a need  for  800,000  to  1,000,000  square  feet  of  space  to  achieve 
a throughput  equivalent  to  that  of  the  Denver  warehouses.  This  would  be 
four  to  five  buildings  with  about  200,000  square  feet  each.  The  total 
workforce  required  would  be  on  the  order  of  300  to  600  workers. 

Emergency  Construction  of  New  Warehouses.  The  second  option  is  to 
build  new  warehouses  on  an  emergency  basis  after  the  postulated  attack. 
This  option  provides  postattack  choice  of  location,  with  the  likely 
result  that  transpor t at i on  needs  could  be  minimized.  Offsetting  this 
clear  advantage  are  problems  of  material  acquisition  and  the  availabil- 
ity of  construction  equipment  and  labor. 

Postattack  requirements  would  not  be  a one-for-one  replacement  of 
lost  facilities,  since  some  improved  efficiency  could  be  realized  by 
grouping  products  and,  wherever  possible,  handling  only  pallet  loads. 
Because  of  pallet  loading,  added  shifts  and  longer  work  weeks,  a volume 
roughly  equivalent  to  that  of  the  preattack  period  could  be  attained 
with  less  floor  space. 

Emergency  warehouses  would  probably  be  one-story,  tilt-up  construc- 
tions erected  on  slab  floors  or  Butler-type  buildings.  If  plans  and 
material  requisitions  were  prepared  in  advance,  these  buildings  might  be 
constructed  in  a period  of  four  to  eight  weeks,  provided  necessary  mate- 
rials were  available.  Stocking  would  require  the  average  ten-day  lead 
time  currently  experienced  by  warehouse  operators.  The  workforce 
required  to  construct  four  warehouses  of  400,000  square  feet  each  might 
number  600  to  1,000  workers,  at  a cost  of  about  $10.8  million. 

Preattack  costs  would  be  limited  to  the  preparation  of  designs  and 
bills  of  material.  It  would  be  advantageous  to  stockpile  general 
purpose  materials-handl ing  equipment  such  as  forklift  trucks,  pallets, 
dock  boards,  and  pallet  racks  in  the  host  area  during  the  crisis  reloca- 
tion period. 
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Preattack  Warehouse  Construction.  To  avoid  the  uncertainties  of 
postattack  material  availability,  several  emergency  distribution  ware- 
houses might  be  built  in  the  host  area  now  and  equipped  for  postattack 
use.  This  option  presents  several  problems,  however,  the  most  important 
of  which  is  the  choice  of  sites.  To  ensure  minimum  attack  damage,  it 
would  be  preferable  to  build  a large  number  of  moderate-sized  warehouses 
that  are  widely  dispersed.  The  postattack  consequences  of  this  policy 
of  dispersal  are  only  moderate  efficiency  and  limited  transportation 
penal  ties. 

Comparison  of  Options.  The  warehouse  options  and  evaluation  crite- 
ria discussed  above  are  summarized  in  Table  5.3.  As  is  the  case  for 
other  elements  of  the  potential  postattack  food  distribution  system,  the 
selection  of  local  storage  options  entails  trade-offs  between  the  extent 
of  preattack  preparation  and  the  likelihood  of  effective  postattack 
performance. 

Although  generalizations  are  difficult  in  light  of  the  potentially 
wide  range  of  postattack  conditions  faced  by  localities,  it  appears  that 
converted  or  commandeered  space  is  the  most  attractive  of  the  local 
storage  options  in  the  immediate  postattack  period.  The  option  requires 
negligible  preattack  investment  and  several  suitable  buildings  are 
likely  to  survive  attack  in  the  host  areas  where  population  survival  is 
high. 


Hass  Feeding.  Mass  feeding  represents  a basic  emergency  alterna- 
tive to  food  distribution  and,  as  such,  has  long  been  recognized  as  an 
integral  part  of  a national  disaster  preparedness  program.  Mass  feeding 
procedures  have  been  established  as  part  of  crisis  relocation  planning 
(Reference  2).  It  is  possible  that,  due  to  the  destruction  of  tradi- 
tional channels  of  food  distribution,  mass  feeding  operations  may  have 
to  be  expanded  in  the  postattack  period.  In  addition  to  Reference  2, 
which  considers  mass  feeding  in  the  context  of  crisis  relocation  plan- 
ning, information  on  mass  feeding  programs  has  been  published  jointly  by 
the  Office  of  Civil  Defense,  the  American  National  Red  Cross,  and  the 
Department  of  Health,  Education  and  Welfare  (Reference  40). 


5.3.4  Transportation  Alternatives 

Virtually  all  food  is  transported  by  either  truck  or  rail.  Approx- 
imately 97/C  of  all  food  products  carried  in  intercity  traffic  goes  by 
rail  or  truck,  with  rail  accounting  for  about  66%  and  truck  31%.  More 
meat  and  dairy  products  are  carried  by  truck,  whereas  a greater  share  of 
canned  goods  and  other  food  products  travel  by  rail.  Overall,  food 
products  account  for  25%  of  rail  and  22%  of  truck  intercity  ton-miles. 
Locally,  food  products  move  almost  exclusively  by  truck. 


OPTIONS  FOR  LOCAL  POSTATTACK  WAREHOUSING  OF  PROCESSED  FOODS 


■ | 


C - 
V X 

o.  to 


O U E d 

v.  £ - a 


5 - 


E x:  a»  « 


v — 
u ~ 
O 3 


d O U 


? 2 

O ~ 

h. 


— Ol  “C  — 


•»-  -C  O 0>  »-  — 

t*  3 O X M 

3 O O £ U O 

ifl  9 44  9 TJ  SR 


O U ♦->  XJ  •*-<  o 

■*-  a>  a a a 

*-  — £ o>  t-  «- 

•«  a»  *-  x:  o 44 


>.  - „ *4 


x:  w •*<  g 


-2  C X -*4  & 

a - - ~ o xj 

u 6 - a 

t o •-  l/l  T3 

C Ci  u ~ c ^ 


& -rH  4/ 

“ u £ 

a 4;  a 


>.  8 


*->  SZ  Q u 

X & X3  TO 

u 

y:  « O 


5-16 


Cl 

N w 

y - <0  T) 

« E — 
~ X 3 

TUS 

+■»  E 

•*4  a x 

X OUT} 

*-**->  a> 
a»  x at 

U X 0>  C 

CO  C 

O - C 
X ■**  >.  0 

at  ~ ~ — 


s.  «• 


co  a*  x >-< 


I tx  O I 

o c ■o  fc 

l.  - O O 

U (I  « «i  C 

0 -*  XJ  C 


h.  I 


vi  B 

■D  «4 


on 
a > 

O'  •** 

xj  ~ 

h a 

■o  a<  a 

— 3 

3 in 

O « 

9 TJ 

>•  0 

m 0 

at  at  v. 

w to  o 

^ -D 

■h  at  at 

U E O 

co  e a/ 


» Hi  c 

C *4  44 

— XJ 


§ a 


*-  x — 


Ci  TO  E — "C 


(0  ^ tl  X m 

jz  xj  x:  — (x 

I «-<  — c 
<n  o 

^4  w u vi  e 

TO  <— « 1)  *4  0 


In  i Cl  >.  10  o 

- If)  p O <-  V. 

■D  3 to  E o 

O ? < 

E Ct  ~ 


as 

— c 


O d 


~ E E O S 


— v-  U ~ C O 


a -4  * +j  -o 


Cl  TO  JC  m 


X C TO  X 


oo-cixrcicgo 


a i 

E 


3 — 3 To  X C 

- 3 o x:  «-•  on 

X Ol  O.C~-4  >.  -•*- 

at  y j oi  e xj  o 


O Cj 

^4  <M  O. 


. a 

a a 


& 2 
TO 


3 — TO 

i«J  TO  O CO  4“*  —>  O 

x:  -r4  o — rH  CO  £ 1° 

~ — « C J C 

c a o o m 

TO  >,  O >,  • 4 4 dC 


*C>  X flj 


w o 

a s 

X a 


44  c c c 

44  44  0)  -*4 

■o  > «>  x 

•o  4-  9 3 

TO  > 44  XJ 


Ln 

>- 

u~ 


Xj 

c 

=3 


a> 

u 

c 

QJ 

S- 

CD 

4- 

<D 

cm 


CD 

U 

s- 

3 

O 

m 


5.3.4. 1 National  Situation. 


While  damage  to  rail  and  highway  transport  systems  resulting  from  an 
attack  will  be  substantial,  earlier  research  (References  12,  45,  46)  has 
concluded  that  "the  surviving  aggregate  inventories  of  such  items  as 
motor  trucks,  locomotives,  railroad  classification  yards,  and  experi- 
enced workers  appeared  to  be  more  than  adequate  for  deliveries  of  food 
and  other  essentials"  (Reference  12).  While  this  statement  applies  to 
an  in-place  protection  mode,  it  would  be  essentially  unchanged  for  the 
crisis  relocation  situation.  In  fact,  the  survival  of  critical  vehicles 
can  be  expected  to  be  greater  under  a crisis  relocation  strategy. 

At  the  national  level,  previous  studies  (References  45  and  46)  have 
determined  that  for  the  range  of  attacks  studied,  major  rail  and  highway 
links  were  cut  in  every  major  city  targeted.  In  almost  every  case, 
houever,  alternative  detour  routes  existed  around  these  breaks.  Follow- 
ing all  but  the  heaviest  attacks  studied,  it  would  be  possible  to  move 
goods  from  almost  any  undamaged  point  to  any  other  undamaged  point  by 
rail  or  road.  UNCLEX-Char I ie  attack  data  on  damage  to  rail  and  highway 
networks  is  classified  and  therefore  unavailable  for  this  report. 
However,  based  on  a four-state  sampling  undertaken  by  SYSTAN,  it  was 
determined  that  in  order  to  avoid  damaged  or  fallout-contaminated  areas, 
highway  vehicles  would  have  to  travel  between  15/C  and  352  farther  than 
under  normal  preattack  conditions. 

Truck  accessibility  at  D+30,  based  on  the  UNCLEX-Char 1 ie  pattern, 
is  approximately  56JC.  Under  crisis  relocation,  however,  most  trucks 
would  be  moved  to  the  host  area  and  the  accessibility  rate  would  be  much 
higher.  Railroad  rolling  stock  accessibility  at  0+30  is:  freightcars. 
4254 ; line-haul  locomotives,  5655;  and  switching  locomotives,  375C. 

However,  rail  rolling  stock  accessibility  immediately  after  the  attack 
is  considerably  less,  ranging  from  255C  to  34/C.  Moreover,  the  rail 
network  is  likely  to  be  far  less  resiliant  than  the  truck  network  imme- 
diately following  an  attack,  indicating  a need  for  increased  reliance  on 
truck  transport  during  the  first  few  postattack  weeks. 

In  the  event  of  an  attack,  U.S.  fuel  production  and  storage  facili- 
ties would  suffer  relatively  heavy  damage.  Based  on  the  UNCLEX-Char 1 ie 
attack,  overall  refinery  production  capacity  for  use  at  0+30  would  be 
about  31K.  Accessible  gasoline  production  would  be  about  35/C  and  diesel 
25/C.  At  0+180,  refinery  facilities  representing  an  additional  31  % of 
total  production  would  be  accessible  for  repair  (Reference  47). 

With  relatively  heavy  damage  to  U.S.  refining  capacity,  fuel 
supplies  could  be  a potential  bottleneck  in  the  postattack  period. 
However,  it  appears  that  with  the  restriction  of  personal  travel  and 
non-essential  cargo  transport,  there  will  be  sufficient  fuel  for  the 
transport  of  food  and  other  essential  goods.  Fuel  supply  and  consump- 
tion in  the  postattack  period  is  analyzed  more  fully  in  the  SYSTAN 
report,  "Postattack  Impacts  of  the  Crisis  Relocation  Strategy  on  Trans- 
portation Systems"  (Reference  51). 
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5. 3. 4. 2 Colorado  Situation. 


At  the  local  level > early  studies  indicated  that  most  major  urban  areas 
uculd  have  limited  rail  and  road  accessibility  immediately  following  a 
nuclear  attack.  Later  studies  (References  49  and  50)  focused  on  local 
transportation  needs  in  specific  urban  areas.  In  a study  of  rail  activ- 
ity centers  in  12  U.S.  cities.  Jones  (Reference  49)  concluded  that  food 
could  be  delivered  by  rail  to  within  a few  miles  of  nuclear  attack 
survivors  in  each  case  studied,  despite  significant  damage  to  the  rail 
resources  of  many  of  the  cities. 

All  of  the  railroad  terminals  in  Denver  and  Colorado  Springs  would 
receive  moderate  to  heavy  blast  damage.  The  yards  of  the  lines  serving 
Denver  (i.e.,  Burlington,  Horthern-Colorado  and  Southern,  Denver  Rio 
Grande  and  Uestern-Rock  Island,  Union  Pacific  and  ATCSF)  all  receive 
blast  overpressure  of  more  than  10  psi.  The  lines  serving  Colorado 
Springs  (i.e.,  Denver  Rio  Grande  and  Western  ATESF)  receive  blast 
overpressure  of  more  than  5 psi. 

Because  of  this  relatively  heavy  damage  to  rail  facilities,  Denver 
could  expect  to  undergo  a critical  curtailment  of  rail  service  in  the 
immediate  postattack  period,  while  the  surviving  aggregate  inventories 
of  locomotives,  classification  yards,  and  train  crews  are  recomposed 
into  an  operating  system. 

Should  such  delays  occur,  commodity  movements  most  heavi ly-depend- 
ent  on  rail  movement  would  suffer  tile  most.  Overall,  about  two-thirds 
of  total  food  volume  is  shipped  to  Denver  via  truck,  and  about  one-third 
by  rail.  Table  5.4  shows  the  estimated  share  of  various  food  commodi- 
ties moving  into  Denver  and  rail  and  by  truck.  Food  moving  to  Colorado 
Springs  from  Denver  goes  almost  exclusively  by  truck.  Major  truck  roads 
into  the  Denver  MA  would  also  be  disrupted  by  a nuclear  attack.  This  is 
thought  to  be  less  serious  than  the  disruption  of  rail  service,  because 
trucks  are  inherently  more  adaptable  than  trains  and  the  road  network 
surrounding  Denver  is  more  redundant  than  the  rail  network.  Even  so. 
the  efficient  shipment  of  food  by  truck  into  Denver  will  require  effec- 
tive planning  and  management.  The  need  for  effective  planning  and 
management  of  truck  movements  will  be  no  less  than  that  required  for 
rail  movement  if  sufficient  supplies  of  food  are  to  move  by  road  into 
Denver  during  the  immediate  postattack  period. 

Because  of  damage  to  local  food  processors,  some  processing  will 
have  to  be  done  outside  the  local  area.  Converting  Colorado-produced 
fluid  milk  to  dry  milk,  for  example,  would  have  to  be  done  in  Utah  or 
Idaho.  Total  mileage  would  almost  double  and  total  vehicle-miles  for 
milk  processing  would  increase  about  90)5  over  the  crisis  relocation 
per l od . 

Colorado's  fuel  supply  would  survive  the  postulated  attack  at  about 
605C  of  the  preattack  level.  On  this  basis,  cargo  vehicle  fuel  usage 
could  return  to  its  preattack  level,  if  fuel  for  work  were  restricted  to 
75 of  "normal"  and  family  business  and  recreation  were  restricted  in 
the  manner  prescribed  following  the  relocation  effort.  Under  these 


conditions,  it  may  be  assumed  that  there  would  be  sufficient  fuel  for 
all  necessary  food  transport.  Colorado  fuel  supply  and  consumption  are 
discussed  in  more  detail  in  SYSTAN's  postattack  transportation  study 
(Reference  51). 


5. 3. 4. 3 Alternatives. 

The  simplest  transportation  alternative  that  might  be  adopted  following 
a nuclear  attack  would  entail  the  use  of  detour  routings  to  avoid  road- 
ways and  railways  that  have  been  damaged  by  blast  or  blocked  by  debris. 
The  use  of  detour  routings  could  be  required  in  both  long-haul  and 
short-haul  shipping  following  a nuclear  attack. 

The  greater  flexibility  of  truck  movement  in  time  of  emergency 
suggests  that  truck  movement  might  be  effectively  substituted  for  rail 
movement  during  the  immediate  postattack  period.  The  major  commodities 
coming  into  Denver  by  rail  are  wheat  and  other  cereal  products  and 
canned  goods  (usually  in  palletized  form);  these  items  can  readily  be 
carried  by  truck.  To  ensure  the  most  efficient  use  of  fuel  and 
manpower,  such  substitutions  of  service  would  usually  be  made  on  rela- 
tively short  hauls.  Furthermore,  the  railroads  should  resume  their 
ordinary  role  once  rail  service  is  reestablished. 

In  addition  to  detour  routings  and  modal  substitution  alternatives, 
strategies  identified  for  improving  driver  and  vehicle  productivity 
under  emergency  conditions  are  discussed  below. 

As  part  of  earlier  studies  (References  2,  5,  12),  distribution 
managers  for  major  food  wholesalers  serving  each  of  the  areas  indicated 
in  Table  4.10  were  interviewed  at  some  length  regarding  potential  meas- 
ures that  might  be  employed  to  ease  the  transportation  stress  imposed  on 
the  food  distribution  system  by  a crisis  relocation.  Similar  interviews 
were  carried  out  in  the  case  of  motor  fuel  distributors  serving  Colorado 
Springs.  Most  of  the  distribution  managers  interviewed  felt  that  the 
vehicle  mileage  covered  by  their  truck  fleets  in  making  local  deliveries 
could  be  doubled  under  emergency  conditions;  additional  increases  would 
require  additional  equipment.  The  larger  food  distributors  interviewed 
indicated  a willingness  to  lease  additional  equipment  in  time  of  emer- 
gency; this  is  their  current  practice  when  demand  surges  render  their 
truck  fleets  inadequate.  Many  gasoline  distributors  rely  heavily  upon 
public  carriers  under  normal  circumstances,  and  would  follow  this  strat- 
egy instinctively  during  an  emergency.  Additional  strategies  for 
increasing  truck  and  driver  productivity  include-' 

1.  RELAXING  REGULATORY  CONSTRAINTS 

a)  Relaxing  union  and  DOT  driver  restrictions 

b)  Ignoring  over-the-road  weight  limitations 

2.  IMPROVING  UTILIZATION  OF  EXISTING  EQUIPMENT 


i 


i 
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a)  Relaxing  maintenance  requirements 

b)  Minimizing  downtime 

c)  Shipping  only  full-pallet  loads  of  commodities 

d)  Eliminating  light  loads 

e)  Shipping  only  necessary  commodities 

3.  OBTAINING  ADDITIONAL  EQUIPMENT  AND  DRIVERS 

a)  Leasing  equipment 

b)  Using  incoming  equipment  from  manufacturers 

c)  Commandeering  additional  drivers  and  equipment  from  less 
critical  sectors  of  the  economy 

Each  of  these  strategies  is  discussed  in  greater  detail  in  "Impacts  of 
the  Crisis  Relocation  Strategy  on  Transportation  Systems"  (Reference 
51). 


5. 3. 4. 4 Summary. 

Although  damage  to  motor  vehicles  and  rail  facilities  within  the  risk 
area  would  be  relatively  heavy,  most  trucks  would  be  moved  to  the  host 
area  during  relocation.  Hence,  it  appears  that  there  would  be  a suffi- 
cient number  of  cargo  vehicles  for  the  transport  of  food  and  other 
essential  goods  in  the  immediate  postattack  period. 

Fuel  may  be  a problem,  although  there  will  be  enough  fuel  to 
support  food  movements  if  fuel  use  is  carefully  rationed. 

Damage  to  roadways  and  railways  will  mean  that,  during  the  immedi- 
ate postattack  period,  trucks  will  have  to  carry  that  food  normally 
carried  by  rai 1 . 


5.4  SUMMIT  Of  PQSTATTACK  ALTHBM.AIJ.yLS 

Several  alternatives  which  may  be  implemented  during  the  postattack 
period  have  been  discussed  above.  In  the  long  run,  both  the  national 
food  distribution  system  and  its  local  Colorado  counterpart  appear  to  be 
sufficiently  flexible  to  adapt  to  a wide  range  of  postattack  conditions. 

At  the  supply  end  of  the  distribution  system,  aggregate  production 
during  the  first  postattack  year  is  likely  to  fall  short  of  demand  if 
the  attack  has  been  preceded  by  a successful  evacuation.  However, 
stockpiled  grain  products  may  be  used  as  a substitute  for  other  less 
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plentiful  products.  In  the  past,  food  for  survivors  of  localized 
disasters  has  often  been  obtained  from  government  stockpiles  maintained 
by  the  USDA  as  part  of  its  Donated  Commodities  Program.  This  program, 
however,  has  been  curtailed  in  recent  years.  Some  limited  supplies  of 
selected  commodities  (such  as  wheat,  dried  milk  and  peanut  oil)  are 
still  held  in  private  warehouses  under  USDA/ASCS  agreements,  and  are 
available  for  emergency  use.  These  supplies  should  be  moved  out  of 
high-risk  areas  (where  necessary)  during  the  crisis  relocation  period. 

As  noted  above,  however,  the  movement  of  any  stocks  that  have  already 
been  turned  over  to  state  or  local  agencies  would  be  controlled  by  those 
agencies.  Food  stored  under  the  School  Lunch  Program  should  also  be 
moved  to  the  host  area. 

Quantitative  studies  of  food-processing  industries  indicate  that 
the  overall  survival  rate  of  food  processors  is  roughly  half  that  of  the 
national  population  under  a strategy  of  crisis  relocation.  At  the  local 
level,  dairies  and  bakeries  are  particularly  vulnerable  to  population- 
based  attacks.  Postattack  food-processing  capacity  will  be  enhanced  by 
the  ability  of  many  surviving  plants  to  expand  their  output  beyond 
preattack  levels  by  simplifying  production  processing,  increasing 
employment  or  the  number  of  shifts  worked,  or  relaxing  quality  control 
tolerances.  Surviving  milk-processing  plants,  for  example,  could  proba- 
bly almost  double  their  output  by  increasing  the  number  of  hours  and 
days  worked.  In  some  instances,  alternative  technologies  might  be 
converted  to  the  production  of  food  following  a nuclear  attack.  For 
example,  feed  mills  could  convert  to  producing  whole-wheat  flour.  Also, 
for  any  food  that  can  be  distributed  in  its  raw  fortn--and  most  foods 
can--food  processing  capability  should  never  be  allowed  to  become  a 
serious  distribution  bottleneck  following  an  attack.  Soaked  and  boiled 
wheat,  for  example,  can  provide  an  adequate  form  of  nourishment. 

At  the  local  level,  postattack  distribution  problems  pose  the  most 
serious  potential  constriction  in  the  food  supply  channel.  Host-area 
retailers  will  need  to  be  resupplied  within  14  days  after  the  attack, 
and  mass  feeding  centers  will  need  to  be  resupplied  almost  immediately. 
However,  the  primary  preattack  source  of  supply  for  these  outlets  --  the 
risk-area  wholesaler  --  will  suffer  heavy  attack  damage.  One  way  of 
dealing  with  this  problem  is  wholesaler  substitution,  in  which  retail 
outlets  whose  normal  sources  of  supply  were  destroyed  in  an  attack  would 
be  reassigned  to  surviving  wholesalers. 

Food  distribution  can  also  be  augmented  by  establishing  new  whole- 
sale warehouses  outside  the  destroyed  risk  areas.  The  new  warehouses 
might  be  converted  from  available,  unused  buildings,  commandeered  from 
less  critical  industries,  or  built  as  quickly  as  possible  after  the 
attack . 

Considering  the  potentially  uide  range  of  postattack  conditions,  it 
appears  that  converted  or  commandeered  space  is  the  most  attractive  of 
the  local  storage  options  during  the  immediate  postattack  period.  This 
option  requires  negligible  preattack  investment,  and  several  suitable 
buildings  outside  the  high-risk  area  are  likely  to  survive  the  attack. 
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In  the  likely  event  that  the  ratio  of  surviving  population  to 
surviving  warehouse  facilities  is  unfavorable,  supplies  for  mass-feeding 
centers  could  come  partly  from  surviving  stockpiles  of  processed  commod- 
ities moved  to  the  host  area  during  relocation  and  from  Colorado's  ample 
grain  and  potato  resources.  The  need  for  mass-feeding  programs  may  not 
extend  more  than  one  month  beyond  the  attack  date,  but  it  seems  probable 
that  such  programs  will  be  needed  and  that  the  need  will  be  critical 
from  the  standpoint  of  both  morale  a^d  nourishment.  If  this  need  is  to 
be  met  effectively  during  the  immediate  postattack  period,  the  corre- 
sponding need  for  training  recruits  and  planning  mass-feeding  operations 
must  be  met  well  in  advance  of  any  attack. 
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6.  IMPLICATIONS  OF  POSTATTACK  RESEARCH  ON  PREATTACK  CRP  GUIDELINES 


The  results  of  the  postattack  research  In  the  Colorado  Springs 
study  area  have  been  reviewed  in  the  light  of  the  current  guidance  for 
crisis  relocation  planning  (Reference  2).  As  a result  of  this  review, 
it  appeared  that  the  basic  strategy  proposed  for  food  distribution  under 
crisis  relocation  conditions  was  sound,  even  though  the  continued  use  of 
risk-area  warehouses  left  this  element  of  the  distribution  system 
vulnerable  to  attack.  However,  the  analysis  accompanying  the  damage 
assessment  and  evaluation  procedures  brought  to  light  several  elements 
which  should  be  included  in  the  crisis  relocation  guidance  issued  by  the 
federal  government  and  in  the  crisis  relocation  plans  for  specific 
areas.  These  elements  include1 

1.  Provision  for  identifying  critical  stockpiles  of  food  outside 
normal  distribution  channels  within  the  risk  area  and  moving 
these  stockpiles  to  the  host  area; 

2.  Provision  for  identifying  host-area  buildings  which  might  be 
converted  to  food  warehouses  under  emergency  conditions  and 
estimating  the  utility  of  such  converted  space; 

3.  Guidelines  for  expanding  the  capacity  of  existing  food 
processing  plants  and  converting  the  capacity  of  other  plants 
to  expand  the  production  of  critical  commodities  under  crisis 
relocation  conditions;  and 

4.  Guidelines  for  anticipating  postattack  shortages  of  specific 
commodities  and  adjusting  priorities  for  shipments  during  the 
crisis  relocation  period  accordingly. 


6.1  STOCKPILES 

Several  planning  functions  should  be  undertaken  during  the  formula- 
tion of  the  guidelines  for  each  state.  One  of  these  is  planning  for  the 
transfer  of  USDA/ASCS  stocks  and  other  raw  food  stockpiles  from  high- 
risk  to  host  areas.  The  commodities  held  in  storage  under  USDA/ASCS 
authorization  are  dried  milk,  butter,  cheese,  wheat,  rice  and  peanut 
oil.  One  critical  commodity  which  will  be  in  short  supply  during  the 
postattack  period  is  milk.  Therefore,  USDA/ASCS  dried  milk  should  be 
removed  during  relocation  from  the  high-risk  areas  to  the  host  areas. 
Locating  the  commodity  (in  this  case,  dried  milk),  estimating  the  quan- 
tities involved,  and  arranging  for  the  transfer  of  significant  stocks  to 
the  host  area  should  therefore  be  part  of  the  planning  process  and 
included  in  the  Food  Annex.  To  aid  in  the  preparation  of  plans  for 
moving  stockpiles,  a listing  of  current  USDA/ASCS  stockpile  locations 
has  been  included  in  the  food  guidelines  accompanying  this  report. 
Similar  procedures  should  also  be  applied  in  the  case  of  raw  or 
processed  commodities  stockpiled  in  significant  quantities  in  risk 
areas,  whether  or  not  the  stockpiles  are  government-owned.  This  is 
particularly  true  of  grain  stored  in  risk-area  terminals,  particularly 
in  grain-deficit  areas  such  as  New  England. 
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6.2 


CAPACITY  EXPANSION 


Capacity  expansion  of  various  kinds  of  processing  activities  have 
been  discussed  in  detail  in  Chapter  4 and  in  summary  form  in  the  first 
part  of  this  chapter.  Discussion  by  state  and  local  planners  with 
industry  personnel  uill  provide  data  to  planners  on  local  capacity 
expansion  capability.  In  addition,  such  discussions  uill  introduce 
industry  officials  to  civil  defense  thinking  and  provide  them  with  some 
conception  of  uhat  uill  be  expected  of  them  in  the  event  of  a crisis 
si tuat i on . 

Thus,  although  the  present  guidelines  state  that  output  should  be 
expanded  uhere  possible,  local  guidelines  should  be  revised  to  reflect 
the  specific  food  requirements  of  the  risk  and  host  area  populations 
(e.g.,  an  increase  in  flour  production  and  the  storage  of  such  extra 
production  in  available  buildings  uithin  the  host  area).  Similarly,  the 
probable  shortage  of  fluid  milk  processing  capability  during  the  postat- 
tack period  has  been  uell  documented.  Thus,  guidelines  should  suggest 
that  canned  milk  plants  increase  their  output  and  that  additional  output 
be  stored  uithin  the  host  area. 


6.3  CAPACITY  CONVERSION 


Another  activity  uhich  can  be  included  in  local  plans  is  that  of 
capacity  conversion  during  and  after  the  crisis  relocation  period.  For 
example,  a substantial  portion  of  the  capacity  of  milk-drying  plants  in 
Idaho  and  Utah  are  utilized  in  processing  uhey  for  animal  consumption. 
Upon  relocation,  production  could  be  immediately  converted  (uith  no 
essential  physical  plant  changes)  to  producing  additional  dried  milk; 
such  dried  milk  could  then  be  stored  uithin  the  host  area.  In  addition, 
as  discussed  in  Section  5.3,  host-area  dairies  uhich  have  been  closed  in 
recent  years  could  be  reactivated  uith  used  equipment.  Host-area  plans 
should  identify  not  only  currently-operating  dairies,  but  also  recently- 
closed  dairies  uhich  might  be  reactivated  in  time  of  preattack  crisis. 

In  addition,  depending  upon  anticipated  requirements,  feed  milling 
--uhich  is  often  carried  on  in  conjunction  uith  elevator  operations — can 
be  utilized  for  grinding  uheat  into  meal  and  coarse  uhole  uheat  flour. 

If  necessary,  this  supply  could  then  supplement  the  concurrently-ex- 
panded flour  milling  output. 


6.4  UAREHOUSING 

Several  types  of  uarehouse  options  have  been  described  earlier  in 
this  chapter.  A revieu  of  these  options  suggests  that  feu  changes  need 
to  be  made  in  current  CRP  guidance  as  a result  of  postattack  research. 
Houever,  in  vieu  of  the  vulnerability  of  risk-area  uarehouses,  each  host 
area  plan  should  contain  a listing  of  suitable  host-area  structures. 
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6.4.1  Uholesale  Warehouses  in  Risk  Areas. 


The  alternative  of  maintaining  uholesale  operations  within  the  risk  area 
has  been  discussed  in  the  Food  Guidelines  (Reference  2).  It  was  pointed 
out  in  that  document  that  a number  of  factors  favor  a food  distribution 
strategy  in  which  the  distributors  continue  to  operate  risk-area  ware- 
houses. This  strategy  has  several  attractive  features:  The  altered 
system  is  conceptually  simple,  and  builds  intelligen  ' • on  the  existing 
system  without  creating  new  operating  entities.  Corp>r«ite  chains  are 
preserved  as  distribution  limits,  and  most  host  area  retail  stores  will 
continue  to  be  supplied  by  their  pre-evacuation  sources.  Strain  on  the 
national  distribution  system  is  minimized,  and  supplies  on  the  road  from 
national  processors  to  regional  and  local  wholesalers  at  the  time  of 
evacuation  need  not  be  rerouted. 

As  discussed  in  Reference  2,  an  alternative  to  the  continued  use  of 
risk-area  warehouses  entails  the  establishment  of  emergency  warehouses 
and  break-bulk  centers  within  the  host  area.  This  option  has  the  advan- 
tage of  decreasing  the  vulnerability  of  wholesale  food  supplies  to 
attack,  with  accompanying  disadvantages  of  operating  inefficiencies, 
system  disruption,  and  delays  in  reestablishing  normal  operations  in  the 
event  that  no  attack  occurs.  In  addition,  it  is  difficult  to  locate 
suitable  structures  in  the  host  area,  and  previous  research  has  deter- 
mined that  new  construction  would  require  at  least  three  weeks.  One 
significant  argument  against  the  use  of  host-area  warehouse  space  is  the 
length  of  time  required  to  empty  existing  risk-area  warehouses.  Food 
industry  personnel  estimated  that  they  would  require  a minimum  of  four 
days  to  a maximum  of  two  weeks  to  empty  existing  warehouses  using 
current  personnel  and  equipment.  The  average  estimated  emptying  time 
was  one  week.  Since  the  risk  area  warehouses  will  be  operating  through- 
out most  of  the  expected  duration  of  a crisis  relocation,  whether  or  not 
they  supply  retail  outlets  or  emergency  uholesale  warehouses  in  the  host 
area,  they  may  as  well  function  in  their  normal  mode  as  a supplier  of 
retail  outlets.  This  eliminates  an  extra,  inefficient  step  in  the 
distribution  process. 

As  noted  in  Reference  2,  however,  it  is  possible  that  plans  to 
drain  wholesale  warehouses  immediately  followirg  the  start  of  a crisis 
relocation  might  be  applied  successfully  in  the  case  of  smaller  risk- 
area  wholesalers.  Should  the  crisis  period  extend  beyond  the  three  days 
required  for  relocation,  moreover,  selected  large  wholesalers  might 
begin  to  relocate  their  stocks  to  suitable  host-area  facilities. 

In  general,  based  on  a review  of  the  postattack  situation,  there 
does  not  appear  to  be  any  cause  for  suggesting  that  the  option  of  main- 
taining risk-area  wholesale  operations  should  not  be  fol 1 oweddur ing  the 
relocation  period.  Should  an  attack  occur,  it  appears  that  a combina- 
tion of  surviving  warehouses,  existing  host-area  warehouses,  converted 
or  commandeered  space  and,  where  necessary,  new  emergency  construction 
will  meet  postattack  uholesale  distribution  requirements.  Planning  for 
the  use  of  existing  host-area  warehouses  is  discussed  later  in  this 
chapter.  ’Host-Area  Uarehouses . ’ As  noted  above,  stockpiles  of  certain 
critical  foodstuffs  should  be  moved  out  of  the  high-risk  area  during  the 
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relocation  period.  These  commodities  will  have  to  be  stored  in  host 
area  warehouses  or  other  suitable  structures.  Therefore,  a list  of  such 
warehouses  or  structures  should  be  part  of  each  crisis  relocation  plan. 
The  list  should  include  such  information  about  each  structure  as= 


1.  Location; 

2 . Area  (square  feet  by  floor); 

3.  Dimensions; 

A.  Loading  dock  data; 

5.  Inside  ceiling  clearance; 

6.  Temperature  control;  and 

7.  Type  of  material  used  in  construction. 

In  the  event  of  an  extended  crisis  relocation  period,  such  a list  of 
warehouses  could  be  used  in  two  ways1  (1)  in  selection  of  suitable 
host-area  storage  facilities  for  foodstuffs  stockpiled  in  the  risk  area 
and  being  moved  to  the  host  area  during  crisis  relocation,  and  (2)  in 
the  selection  of  suitable  host-area  warehouses  for  smaller  wholesale 
operations.  Data  on  warehouses  and  other  potential  storage  structures 
should  be  prepared  and  made  a part  of  the  food  annex  sections  of  host- 
area  crisis  relocation  plans. 

If  the  initial  crisis  relocation  is  not  followed  by  an  attack  or  a 
cessation  of  hostilities,  an  extended  relocation  period  may  result  in 
which  risk-area  residents  reside  for  relatively  long  periods  of  time  in 
the  host  area.  In  the  event  such  an  extended  relocation  period  occurs, 
suitable  structures  in  the  host  area  might  be  gradually  filled  with 
processed  foods  and  worked  into  the  food  distribution  network.  In  this 
way,  a shift  from  risk-area  to  host-area  warehouses  could  gradually 
occur  under  conditions  of  extended  crisis.  Further  discussion  of  the 
extended  crisis  situation  may  be  found  in  a recent  SYSTAN  report  on 
emergency  transportation  alternatives  (Reference  51). 


6.5  RELATIVE  VULNERABILITY  OF  FOOD  COmODITIES 

Postattack  research  has  shown  that  certain  food  items  are  more 
vulnerable  to  nuclear  attack  than  others.  The  relative  vulnerability  of 
the  eight  primary  food  commodities  of  meat,  milk,  eggs,  cereals,  fruits 
and  vegetables,  fats  and  oils,  potatoes,  and  sugars  is  summarized  in 
Exhibit  6.1.  This  exhibit  ranks  the  vulnerability  of  the  production, 
processing,  and  storage  elements  for  each  of  these  commodities,  and 
assesses  their  probable  availability  and  accessibility  following  an 
attack  on  the  basis  of  past  research. 
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EXHIBIT  6.1:  RELATIVE  NATIONWIDE  VULNERABILITY  OF  CRITICAL  FOOD  COMMODITIES 
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These  rough  rankings  should  be  included  in  the  guidance  provided  to 
local  planners,  in  the  hope  that  they  might  aid  these  planners  in  making 
any  priority  judgements  which  might  arise  in  the  course  of  a crisis 
relocation.  Faced  with  the  choice  of  evacuating  a supply  of  dried  milk 
or  a supply  of  sugar  from  the  risk  area,  for  example,  the  planner  should 
concentrate  first  on  the  milk,  which  is  expected  to  be  in  short  supply 
immediately  following  an  attack. 


6.6  SUMMARY  OF  PREATTACK  IMPLICATIONS 

A review  of  the  implications  of  the  indicated  changes  on  preattack 
crisis  relocation  guidelines  has  resulted  in  the  identification  of 
several  important  measures  which  should  be  taken  during  the  preattack 
period.  One  of  these  is  the  identification  and  planning  for  the  trans- 
fer (during  relocation)  of  USOA/ASCS  food  stocks  from  high-risk  areas  to 
the  host  areas.  Dried  milk  and  grains  are  two  important  commodities 
which  are  held  in  risk  areas  by  USDA/ASCS  and  private  concerns  and  which 
should  be  transferred  to  the  host  area. 

Plans  to  increase  food  processing  capacity  where  possible  during 
the  crisis  relocation  period  should  be  prepared  and  included  as  part  of 
the  food  annex  of  each  local  plan.  Expansion  of  such  processes  as  flour 
milling  and  milk  processing  should  be  planned  where  appropriate,  and 
additional  output  should  be  stored  within  the  host  areas. 

Capacity  conversion  is  an  effective  measure  for  alleviating  food 
shortages  which  should  also  be  planned  in  advance  and  implemented  during 
the  crisis  relocation  period.  As  indicated  above,  a number  of  smaller 
local  milk  processing  plants,  often  in  host  areas,  have  gone  out  of 
business  and  been  abandoned  or  used  as  distribution  centers.  When 
necessary,  these  facilities  could  be  reactivated  with  used  equipment. 

Host-area  warehouse  space  should  be  identified  and  such  information 
included  in  the  pre-crisis  planning.  Some  space  suitable  for  warehous- 
ing is  usually  available  within  the  host  area.  The  list  of  facilities 
should  include:  address,  area  of  each  floor,  dimensions,  inside  ceiling 
clearance,  type  of  material  used  and  other  pertinent  i nf or mat i on. 
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7.  FIELD  TESTS  OF  PLANNING  GUIDELINES  AND  FOOD  PROTOTYPE  PLANS 


7.1  INTRODUCTION 

During  the  final  stages  of  the  research,  field  tests  uere  conducted 
in  an  attempt  to  validate  the  guidelines  and  plans  contained  in  Volumes 
II  and  III  of  this  report.  These  field  tests  took  the  form  of  inter- 
views with  planners  and  industry  personnel  designed  to  validate  the 
approach  and  materials,  and  to  elicit  comments  and  data  regarding  the 
subject  matter.  Specific  information  from  these  interviews  has  been 
incorporated  in  the  final  versions  of  the  case  studies,  planning  guide- 
lines, and  prototype  plans  constituting  the  three  volumes  of  this 
report.  This  chapter  outlines  the  subject  areas  included  in  the  field 
tests,  the  general  approach  to  the  respondents,  a summary  of  the  respon- 
ses, and  conclusions  and  recommendations. 

The  general  objective  of  the  field  test  program  was  to  evaluate  how 
well  the  planning  guidelines  and  prototype  plans  met,  at  a minimum,  the 
following  criteria: 

1.  The  guidelines  should  be  understandable  and  usable  by  the  DCPA 
regional,  state  and  local  personnel  who  will  be  developing 
plans  for  their  own  jurisdictions;  and 

2.  The  plans  themselves  must  make  sense  to  the  food  industry 
officials  whose  job  it  will  be  to  implement  the  plans  under 
crisis  conditions. 

These  dual  criteria  suggested  that  testing  of  plans  and  guidelines  would 
require  contact  both  with  DCPA  planners  and  with  industry  personnel. 
Accordingly,  separate  interview  programs  were  undertaken  at  two  levels: 

1.  The  planning  level  (DCPA  regional,  state  and  local  planners); 
and 

2.  The  implementation  level  (food  industry  personnel). 


7.2  VALIDATION  AT  THE  PLANNING  LEVEL 

To  validate  the  guidelines  at  the  planning  level,  SYSTAN  personnel 
interviewed  selected  DCPA  regional,  state  and  local  personnel  involved 
in  nuclear  civil  protection  planning  to  secure  their  views,  inputs,  and 
recommendations  on  the  developed  guidelines.  Interviews  were  conducted 
in  three  regions,  selected  jointly  by  DCPA  and  SYSTAN  to  cover  a repre- 
sentative range  of  planning  experience,  both  geographically  and  func- 
tionally. The  three  regions  were  DCPA  Region  III  (headquarters  in  Thom- 
asville,  Georgia),  Region  VI  (headquarters  in  Denver,  Colorado),  and 
Region  VII  (headquarters  in  Santa  Rosa,  California).  A variety  of  state 
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and  local  planners  were  present  at  these  meetings*  and  each  meeting  was 
preceded  by  a series  of  telephone  contacts  eliciting  information  regard 
ing  the  planners'  experience  with  the  guidelines.  In  conjunction  with 
these  meetings*  SYSTAN  also  obtained  and  reviewed  draft  food  plans  from 
Florida,  Minnesota*  and  Arizona. 


7.2.1  Approach  Overview 

Most  of  the  respondents  were  familiar  with  the  earlier  food  plan- 
ning guidance  (Reference  2),  and  had  working  experience  in  applying  that 
guidance  to  their  particular  problems.  Generally*  the  roles  of  these 
individuals  were  known  to  the  SYSTAN  staff. 

A variety  of  approaches  was  used  in  gathering  information  from  OCPA 
planners.  In  most  instances,  individual  telephone  interviews  were 
followed  by  an  informal  round-table  discussion  with  the  planners  in  the 
region.  In  one  instance  (Region  VI),  a formal  presentation  was  deliv- 
ered to  a meeting  of  state  DCPA  representatives.  Whatever  the  approach, 
the  information  sought  was  the  same  in  all  cases: 

1.  Description  of  the  individual's  role  in  crisis  relocation 
planning  ; 

2.  Exploration  of  past  experience  with  crisis  relocation  planning 
guidance  and  prototype  materials; 

3.  Oiscussion  of  specific  problems  encountered  in  using  guidance 
to  develop  crisis  relocation  plans; 

4.  Reaction  to  key  elements  of  revised  postattack  guidance; 

5.  Discussion  of  impact  of  planning  materials  on  respondent's 
activities; 

6.  Solicitation  of  additional  data  and  suggests  for  improvements; 
and 

7.  Derivation  of  conclusions  regarding  the  materials. 


7.2.2  Summary  of  Sample  Planner  Comments 

The  following  list  of  comments  summarizes  the  major  reactions  to 
the  planning  process  in  general,  and  food  guidance  in  particular, 
elicited  from  DCPA  planners  during  the  review  process.  SYSTAN's  obser- 
vations on  each  comment  are  included  in  the  list.  Additional  conclu- 
sions and  recommendations  appear  in  subsequent  sections  of  this  chapter. 
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GENERAL  COMMENTS  ON  ALL  DCPA  CRP  GUIDANCE 


Planner  Comment:  The  material  provided  is  too  detai led. . .There 's  too 
much  for  the  planner  to  plow  through  and  absorb. 

Observation!  This  comment  was  the  single  observation  heard  most  often, 
and  was  echoed  by  almost  every  planner  interviewed.  The  planners' 
complaints  appear  justified  to  some  extent.  Perhaps  DCPA  should 
attempt  to  summarize  guidance  in  a checklist  format  for  use  by 
local  planners.  However,  the  subject  is  a complex  one  and  it  is 
necessary  for  someone  at  the  state  and  regional  level  to  absorb  and 
understand  the  detailed  material. 


Planner  Comment!  The  organizational  guidelines  developed  in  the  proto- 
type plans  for  Colorado  are  not  necessarily  consistent 
with  organizational  set-ups  in  other  states.  Planners 
have  trouble  sorting  out  what  is  to  be  done  at  the 
regional  level,  what  is  to  be  done  at  the  state  level, 
and  what  is  to  be  done  at  the  local  level. 

Observation!  Admittedly,  organizational  structures  may  vary  from  state 
to  state,  and  the  guidelines  were  developed  by  consultants  who 
could  bridge  regional,  state  and  local  levels  more  easily  than 
planners  operating  at  one  level  or  another.  However,  the  prototype 
plans  indicate  what  is  generally  expected  at  each  level,  so  that 
planners  should  be  able  to  sort  out  regional,  state  and  local 
duties.  The  distinction  between  regional  and  state  responsibili- 
ties may  not  always  be  clear-cut,  but  resolution  of  most  conflicts 
should  be  possible  at  the  regional  level  without  holding  up  the 
planning  process.  Any  attempts  on  the  part  of  national  DCPA  head- 
quarters to  account  for  the  organizational  variety  existing  from 
state  to  state  would  increase  the  level  of  detail  in  the  guidelines 
fifty-fold. 


SPECIFIC  COMMENTS  ON  FOOD  GUIDANCE 


Planner  Comment?  The  USDA  role  is  ambiguous.  Defense  Food  Order  No.  2 
covers  oostattack  distribution  only.  USDA  representa- 
tives won't  accept  responsibility  for  preattack  CRP 
food  distribution,  and  won't  develop  food  annexes  for 
local  plans. 

Observation ! There  are  several  issues  here.  When  the  original  guidance 
(Reference  3)  was  developed,  the  USOA  had  not  officially  adopted  a 
position  vis  a vis  CRP.  They  have  since  done  so,  declaring  "USDA 
does  not  have  operational  responsibilities  for  CRP  preattack." 

This  new  position  has  been  reflected  in  earlier  chapters  of  this 
report,  and  is  included  in  an  addendum  to  the  revised  planning 
guidelines  of  Volume  II. 

There  never  was  any  implication  in  the  guidance  that  USOA  would 
develop  local  food  distribution  plans  for  CRP  purposes.  This  was 
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always  the  responsibility  of  the  DCPA  planner,  acting  with  as  much 
(or  as  little)  help  as  the  local  USDA  representative  would  provide. 
The  ultimate  responsibility  for  determining  local  food  inventories 
rests  with  the  DCPA  planners,  not  USDA,  and  must  be  accomplished 
through  food  industry  contacts. 


Planner  Comment:  The  DCPA  headquarters  requirement  that  state  plans  be 
produced  before  local  plans  is  backwards  in  the  case 
of  food  distribution.  It's  difficult  to  develop  real- 
location  plans  at  the  state  level  before  you  know  who 
has  what  at  the  local  level.  Furthermore,  in  some 
instances,  reallocation  should  be  done  regionally. 

Observation : This  comment  appears  to  be  valid.  One  jurisdiction 

(Region  VI)  has  resolved  this  conflict  by  addressing  only  organiza- 
tional issues  in  the  first  draft  of  the  state  annex,  with  the 
intention  of  addressing  substantive  reallocation  questions  once 
local  plans  are  well  underway. 

It  is  also  evident  that  in  some  regions  where  states  cover  small 
geographic  areas  and  central  wholesale  warehouses  serve  many 
states,  regional  reallocation  of  food  resources  is  more  appropriate 
than  a state-by-state  reallocation.  The  reallocation  principles 
are  the  same  as  those  proposed  at  the  state  level  in  the  prototype 
plans  and  guidelines. 

Planner  Comment:  The  food  guidance  requires  the  planner  to  collect  too 
much  information.  "We  (the  planners)  don't  have  the 
time  or  the  money  to  devote  to  amassing  the  level  of 
. detailed  information  required  by  the  guidelines."  In 

some  instances,  food  companies  would  not  provide 
adequate  volume  data.  In  other  cases,  both  planners 
and  good  industry  personnel  viewed  certain  information 
as  extraneous. 

Observat i on  t The  claim  that  the  plans  require  too  much  detail  is  debat- 
able at  several  levels.  With  regard  to  the  time  and  manpower 
budget,  the  states  appear  to  have  at  least  as  much  manpower  and 
time  as  the  consultants  who  developed  the  various  prototype  plans 
and  guidelines  in  the  first  place.  In  the  case  of  the  food  plans, 
it  is  absolutely  essential  that  state  and  local  representatives 
contact  key  food  industry  personnel  and  obtain  as  much  information 
as  possible  on  existing  food  movements.  The  information  is  not 
only  useful  in  planning,  but  the  personal  contact  alerts  and 
educates  the  food  industry  personnel,  whose  cooperation  will  be 
essential  in  time  of  emergency. 

Even  so,  DCPA  personnel  should  not  attempt  to  apply  pressure  to 
food  industry  personnel  who  fail  to  cooperate  or  provide  adequate 
data.  In  most  cases,  necessary  data  can  be  estimated  from  public- 
ly-available  statistics  (see  Guidelines,  Volume  II). 
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Where  data  appears  to  be  extraneous  in  a particular  situation,  DCPA 
planners  should  be  required  to  demonstrate  that  the  information  is 
in  fact  extraneous  before  arbitrarily  omitting  information  from 
state  and  local  plans.  For  example,  if  transportation  stress  is 
not  a problem  in  a state,  there  may  be  no  need  for  detailed  inform- 
ation regarding  the  number  of  trucks  maintained  by  each  food 
wholesaler.  The  local  jurisdictions  should  demonstrate  by  simple 
stress  calculations  that  no  problem  exists  before  deciding  not  to 
collect  truck  inventory  data. 

Under  no  circumstances  should  local  planners  be  allowed  to  bypass 
personal  contact  with  key  personnel  in  the  local  food  distribution 
system. 

Planner  Comment ••  Planners  suggested  that  a simpler  alternative  to  the 
reallocation  process  would  be  to  distribute  food 
destined  for  the  risk  area  according  to  the  percentage 
of  risk-area  population  assigned  to  specific  host 
areas.  That  is,  if  15%  of  the  risk-area  population 
went  to  host  area  "A",  then  15%  of  the  risk-area  food 
would  also  go  to  the  host  area,  in  addition  to  the 
food  already  destined  for  that  host  area. 

Observation!  This  suggestion  oversimplifies  the  problem.  The  wholes- 
aler responsible  for  15%  of  the  food  movement  into  a risk  area  may 
not  have  any  outlets  in  the  appropriate  host  area.  Wholesale 
assignments  may  have  to  be  juggled  to  avoid  organizational  snafus 
and  minimize  distribution  difficulties.  The  total  increase  in 
planned  food  movement  to  a specific  host  area  will  be  the  same 
under  the  guidance  and  under  the  simplified  recommendation,  but  the 
food  itself  has  a better  chance  of  reaching  evacuees  if  the  whole- 
sale chains  are  allowed  to  operate  within  systems  that  they  know 
and  trust. 


Planner  Comment;  Since  food  and  other  commodities  will  probably  be 
transported  in  closed  vans,  cubic  volume  measures 
appear  to  be  more  appropriate  for  computing  transpor- 
tation requirements  than  weight  measures. 

Observation ; This  point  is  well  taken.  The  revised  food  guidelines 
contain  cubic  volume  conversion  factors  for  the  most  common  food 
commodi ties. 


Planner  Comment;  Redistribution  orders  should  be  initiated  by  host-area 
retailers  rather  than  by  food  chain  headquarters. 

Observat i on ; This  is  effectively  the  way  the  guidelines  would  work, 
particularly  in  the  case  of  independent  host-area  retailers. 
However,  the  state  or  region  must  develop  a reallocation  plan  so 
that  the  host-area  retailers  know  how  much  to  order  from  whom.  In 
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the  case  of  chains,  the  information  on  requirements  may  flou 
outward  to  the  retailers,  but  the  actual  orders  will  flou  inuard. 


7.2.3  General  Responses  to  Observations 

Where  possible,  the  comments  of  the  planners  have  been  reflected  in 
these  report  materials.  In  many  cases,  however,  the  comments  reflect 
the  need  for  a tightening  and  summarizing  of  al 1 guidance  materials, 
which  was  beyond  the  scope  of  the  current  contract.  A few  observations 
regarding  the  overall  guidance  and  prototype  materials  are  listed  below. 

1.  At  all  levels,  the  planners  interviewed  were  conversant  with 
the  OCPA  guidance  and.  for  the  most  part,  were  using  these 
materials  as  a basis  for  their  planning  activities. 

2.  Although  the  OCPA  guidance  materials,  in  their  present  form, 
appear  to  provide  a generally  acceptable  and  consistent  basis 
for  planning,  they  might  be  improved  through  the  development 
of  summary  material  highlighting  key  points  and  providing  a 
checklist  for  planners  to  follow. 

3.  The  wide  range  of  background  experience  of  the  many  individual 
planners,  and  the  significant  differences  between  geographical 
areas  and  levels  of  responsibility,  limits  the  applicability 
of  any  single  guidance  document.  Because  it  is  not  feasible 
to  produce  specific  guidance  to  cover  each  situation,  it  is 
desirable  to  provide  interpretive  sources.  These  may  be 
supplementary  written  materials,  oral  briefings,  or  audio-vis- 
ual materials. 

4.  Certain  of  the  more  detailed  calculations  required  in  the 
planning  process  proved  confusing  to  several  planners.  Work- 
sheets have  been  added  to  the  revised  guidance  to  help  plan- 
ners compute  transportation  stress,  but  more  of  these  types  of 
computation  aids  should  be  considered. 


7.3  VALIDATION  AT  THE  IMPLEMENTAI  ION  LEVEL 

Final  responsibi I ity  for  implementing  the  food  portions  of  the 
relocation  plan  under  emergency  conditions  will  rest  with  the  members  of 
the  food,  rail  and  trucking  industries  currently  responsible  for  trans- 
porting essential  commodities  throughout  the  United  States.  To  validate 
CRP  plans  at  the  implementation  level,  the  planning  guidance  was 
discussed  with  a wide  variety  of  food  industry  representatives.  Members 
of  industry  trade  associations  were  also  interviewed,  as  were  individual 
representatives  of  the  rail  and  trucking  industries.  The  reactions  of 
food  industry  representatives  to  the  CRP  plans  and  guidelines  are  summa- 
rized in  Section  7.3.2.  The  reactions  of  transportation  industry  repre- 
sentatives have  been  summarized  in  a separate  report  (Reference  52). 
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Where  appropriate,  their  reactions  have  been  incorporated  in  the  case 
study  of  Volume  1,  as  well  as  the  planning  guidelines  and  prototype 
plans  of  Volumes  II  and  III. 


7.3.1  Subject  Areas  Covered 

At  least  fifty  different  representatives  of  the  food  industry  were 
consulted  for  guidance  in  the  process  of  constructing  and  validating  the 
CRP  guidelines.  As  appropriate  to  the  respondent,  the  field  interviews 
were  structured  to  develop  data  and  evaluate  the  guidance  in  terms  of 
functional  subject  areas.  These  subject  areas  generally  corresponded  to 
the  major  areas  of  planning  guidance,  and  focused  on  individual  commod- 
ity movements  through  the  production  and  processing  levels  of  the  supply 
chain.  Wholesalers  and  retailers  uere  interviewed  regarding  general 
warehousing  and  transportation  practices.  Major  subject  areas  included: 

A.  Production 

A. 1 Meat  and  Meat  Alternates 

A. 2 Milk  and  Dairy  Products 

A.  3 Eggs 

A. 4 Cereal  and  Cereal  Products 

A. 5 Fruits  and  Vegetables 

A. 6 Food  Fats  and  Oils 
A. 7 Potatoes 

A.  8 Sugars  and  Sweets 

B.  Processing 

B.  1 Meat  and  Meat  Alternates 

B.2  Milk  and  Dairy  Products 

B.3  Eggs 

B.4  Cereal  and  Cereal  Products 

B.5  Fruits  and  Vegetables 

B.6  Food  Fats  and  Oils 
B.7  Potatoes 

B. 8  Sugars  and  Sweets 

C.  Distribution 

C. 1  Warehousing 

C.2  Transportation 

C. 3 Food  Retail ing 

C.4  Restaurants  and  Institutions 

D.  Prepar  ation  and  Serving 

E.  Consumption 

F.  Postattack  Considerations 

F . 1 Processing  Capacity  Expansion  and  Conversion 
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F . 2 


T ranspor tat i on 


7.3.2  Summary  of  Industry  Contacts 

In  the  case  of  the  food  industry,  the  validation  process  was  a 
dynamic  and  ongoing  part  of  the  analysis  itself.  Industry  representa- 
tives were  contacted  at  every  stage  of  development  of  the  case  study, 
guidelines,  and  prototype  plans.  Many  of  the  procedures  proposed  in  the 
guidelines  were  originally  suggested  by  industry  representatives,  and 
most  of  the  processing  and  distribution  data  contained  in  the  case  study 
came  from  industry  representatives. 

The  large  wholesalers  interviewed  in  Colorado  and  elsewhere  (Safe- 
way, Associated  Grocers,  King  Soopers,  etc.)  much  preferred  the  option 
of  keeping  their  risk-area  warehouses  open  under  crisis  relocation 
conditions  to  transferring  their  goods  to  makeshift  warehouses  in  the 
host  area.  It  was  their  reaction,  and  their  estimates  of  the  time 
required  to  transfer  goods,  that  led  SYSTAN  to  recommend  that  all 
significant  risk-area  warehouses  remain  open  and  operating  during  the 
crisis.  Only  under  conditions  of  extended  crisis  (i.e.,  only  if  the 
crisis  evacuation  period  stretches  beyond  one  or  two  weeks)  should  the 
option  of  transferring  food  to  emergency  host-area  warehouses  be  under- 
taken . 

In  addition  to  checking  the  basic  philosophy  of  continued  risk-area 
operations  with  food  industry  personnel,  the  feasibility  and  practical- 
ity of  several  specific  suggestions  developed  in  the  Colorado  Springs 
study  were  reviewed  with  appropriate  industry  experts.  Specific 
elements  of  the  Colorado  plans  that  were  checked  and  rechecked  with 
industry  experts  included: 

The  ability  of  relatively  invulnerable  dried  milk  plants  in  Utah 
and  Idaho  to  process  raw  milk  production  from  Colorado  was 
checked  with  plant  officials.  It  was  determined  that  the  plants 
had  sufficient  excess  capacity  to  dry  Colorado's  milk  output,  as 
well  as  that  of  neighboring  states,  in  the  likely  event  that 
Colorado's  major  milk  processors  were  destroyed  by  attack. 

Options  for  increasing  the  capacity  of  food-processing  plants 
were  checked  with  the  individual  plant  managers.  It  was  this 
checking,  for  example,  that  led  to  the  conclusion  that  the  Peavy 
Company,  the  largest  miller  in  Colorado,  could  increase  its 
output  by  75 V.  under  emergency  conditions,  and  that  the  mill  had 
sufficient  excess  grain  inventories  and  railcars  available  to 
ship  between  one  and  two  million  bushels  of  grain  to  the  host 
area  during  the  relocation.  Estimates  of  excess  plant  capacity 
were  also  checked  with  major  Colorado  milk,  meat  and  vegetable 
processors. 

- The  feasibility  of  reactivating  recently-closed  host-area  dair- 
ies was  checked  with  a representative  of  the  Sinton  Dairy  in 


7-8 


Colorado  Springs.  The  representative  had  recently  purchased 
equipment  from  a number  of  defunct  dairies,  and  uas  aware  of 
both  their  capabilities  and  the  state  of  repair  of  the  available 
equipment.  It  was  his  suggestion  that  the  extra  equipment 
currently  warehoused  by  Sinton  in  Colorado  Springs  might  be 
moved  to  the  host  area  in  time  of  emergency  to  help  reactivate 
recently-closed  dairies. 


7.4  RECOMMENDATIONS 

Virtually  all  of  the  suggestions  and  observations  made  by  industry 
personnel  have  been  incorporated  in  the  draft  guidelines.  It  is  more 
difficult  to  know  how  to  react  to  the  suggestions  and  observations  of 
DCPA  planners.  The  planners  employed  by  DCPA  at  the  state  and  local 
levels  reflect  a wide  range  of  backgrounds  and  experience,  from  highly- 
skilled  professionals  to  those  with  little  planning  experience.  This 
wide  range  of  backgrounds  and  experience  makes  it  difficult  both  to 
prepare  an  all-purpose  set  of  guidelines  and  to  monitor  the  work  of  the 
planners  consistently.  It  is  also  difficult  to  give  the  competent  plan- 
ner latitude  without  giving  the  inexperienced  planner  an  excuse  for 
avoiding  some  necessary  task.  Specific  recommendations  which  would 
improve  the  crisis  relocation  plans  and  planning  process  are: 

1.  Develop  a Simplified  Checklist  for  Planners.  The  planners' 
observation  that  there  is  too  much  material  to  plow  through 
seems  valid.  DCPA  should  attempt  to  develop  a simplified, 
summarized  version  of  the  planning  guidance,  explicitly  speci- 
fying what  is  expected  of  each  planner.  The  current  guidance 
and  case  studies  will  provide  useful  background  information 
for  the  more  competent  and  highly-motivated  planners,  while 
the  less  experienced  planners  can  follow  the  checklist  and  "do 
i t by  the  numbers. " 

2.  Emphasize  the  Need  for  Industry  Contacts.  In  the  case  of  food 
and  transpor tat i on,  it  is  essential  that  state  and  local  plan- 
ners contact  key  industry  personnel.  The  information  obtained 
is  not  only  necessary  for  planning  purposes,  but  the  contact 
alerts  and  introduces  industry  personnel  to  DCPA  thinking. 

These  personnel  will  bear  the  ultimate  responsibility  for 
implementing  any  plans  in  times  of  crisis,  so  their  coopera- 
tion and  understanding  is  essential. 

3.  Allow  Some  Degree  of  Latitude  in  Local  Plans.  This  is  perhaps 
the  most  difficult  suggestion  to  implement.  Each  time  a 
competent  planner  is  allowed  to  bypass  a portion  of  the  plan- 
ning process  that  is  unnecessary  in  his  jurisdiction,  several 
less  perceptive  planners  may  try  to  omit  necessary  elements  in 
their  jurisdictions.  One  method  of  minimizing  the  incidence 
of  such  occurrences  is  by  requiring  planners  suggesting  short- 
cuts to  demonstrate  that  some  specific  element  of  the  plan  is 
unnecessary.  As  an  example,  a simplified  computation  of  mini- 
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mal  transportation  stress  might  be  accepted  as  grounds  for 
bypassing  the  requirement  that  detailed  vehicle  inventories  be 
required  for  each  major  food  wholesalers. 

4.  Arrange  for  a Series  of  Regional  Presentations  bv  the  Develop- 
ers of  the  Guidelines.  After  being  exposed  to  a visual  pres- 
entation summarizing  food  and  transportation  planning  guid- 
ance, several  listeners  in  Region  VI  remarked  that  "....the 
guidance  has  never  seemed  so  clear  to  me."  Perhaps  in  this 
TV-oriented  age,  it  is  easier  to  educate  planners  through 
visual  presentation  than  through  the  written  word.  Further- 
more, the  presence  of  the  developer  of  the  guidance  allows  a 
chance  for  questions  to  be  cleared  up  directly.  It  might  also 
be  possible  to  develop  a set  of  audio-visual  materials  that 
could  be  distributed  to  state  and  local  planners. 

5 . Consider  Developing  Operational  Summaries  of  the  Plans  Them- 
selves . Several  planners  commented  that  the  planning  docu- 
ments themselves  seem  too  unwieldy  for  effective  use  in  actual 
emergencies.  Perhaps  DCPA  should  also  develop  a master  docu- 
ment for  the  specific  use  of  EOC  personnel  that  summarizes  key 
actions  and  excerpts  the  information  that  a specific  individ- 
ual needs  to  function  in  time  of  emergency. 
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APPENDIX  A 


KEY  COLORADO  FOOD  FACILITIES 
WITH  BLAST  OVERPRESSURE 
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ata  on  employment,  but  J.S.  Sharoff  has  one  of  the  largest  undamaged  capacity,  estimated  at  5%.) 


SIC  EMPLOYMENT  BLAST  OVERPRESSURE 


APPENDIX  B 


USDA  STATE  EMERGENCY  MEMORANDUM  NO.  60 
(CRISIS  RELOCATION  PLANNING) 


DEPARTMENT  OF  AGRICULTURE 

OFFICE  OF  THE  SECRETARY 

WASHINGTON.  D.  C.  20250 


March  23,  1977 


US DA  STATE  EMERGENCY  MEMORANDUM  NO.  60 
Crisis  Relocation  Planning  (CRP) 


1 PURPOSE 

To  provide  guidance  to  USDA  State  Emergency  Boards  when  asked  by 

State  and  local  civil  defense  officials  for  assistance  in  developing 

plans  for  crisis  relocation. 

2 BACKGROUND 

A DCPA  has  developed  the  concept  of  temporarily  relocating  people 
in  time  of  an  international  crisis  from  those  areas  felt  to  be 
high  risk  areas,  due  to  the  possible  direct  effects  of  nuclear 
weapons,  to  host  areas  considered  to  be  low  risk. 

B Some  States  have  begun  developing  plans  to  provide  the  necessary 
food,  water,  medical  supplies,  protection  against  radioactive 
fallout,  etc.,  which  would  be  required  in  relocating  to  host 
low  risk  areas. 

C The  development  of  plans  for  crisis  relocation  will  require  the 
cooperation  of  State  and  local  governments  and  various  Federal 
agencies . 

D USDA  does  not  have  operational  responsibilities  for  CRP  preattack. 
(See  ASCS  Handbook  1-DP,  subparagraph  105-B,  and  the  questions 
and  answers  attached  to  this  memorandum.) 

3 STATE  ACTION 

The  Chairman  of  the  USDA  State  Emergency  Board  shall: 

A Act  as  the  USDA  contact  for  liaison  purposes  in  helping  State 
and  local  civil  defense  officials  develop  plans  for  crisis 
relocation. 

B When  requested  by  State  and  local  civil  defense  officials, 
provide  information  for  use  in  developing  these  plans. 


D 


Use  the  fooa  faci’ity  .is  tings  if  required  to  identify  major 
food  processors  and  wholesalers.  Follow  instructions  in  ASCS 
Handbook  1-DP  if  copies  of  the  facility  listings  are  requested. 
Paragraph  157  covers  restrictions  on  release  of  data,  and 
paragraph  158  covers  handling  requests  for  facility  listings. 
Exception:  Do  not  waive  payment  of  fees. 

Advise  the  Chairman  of  the  USDA  Regional  Emergency  Staff  on 
CRP  activities. 


E Include  CRP  activities  in  the  semiannual  report. 
4 MEMORANDUM  DISPOSAL 

When  incorporated  in  EOH. 


M.S  S.  WOOD,  Acting 
/Assistant  to  the  Secretary 
(intergovernmental  Affairs 

Attachment 


,ues tion:,  anu  A lowers  for  SEB's  on  Activities  Relating  to 
Crisis  Relocation  Planning 


1.  At  what  stage  could  (and  would)  USDA  envision  establishing  interstate 
controls  of  food  supplies  to  reasonably  insure  the  continuation  of 
normal  flow? 

USDA  will  not  establish  any  interstate  controls  over  the  move- 
ment of  food  supplies  during  the  preemergency  period.  Under- 
standing should  be  agreed  upon  between  State  civil  defense  and 
the  food  industry  as  to  alternate  delivery  and  distribution 
points . 

2.  If  and  when  USDA  would  assume  a supporting  role  (to  the  State  Food 
Organization)  what  agencies  would  provide  what  support  subfunction 
between  ASCS,  FNS,  CES,  AMS?  Does  the  Commodity  Credit  Corporation 
have  a role  in  emergency  food  support  short  of  war? 

USDA  would  not  assume  any  supporting  role.  The  SED-ASCS,  as 
Chairman  of  the  SEB,  would  be  the  point  of  contact  for  liaison 
purposes  during  the  preemergency  planning  for  CRP.  FNS  could 
possibly  lend  some  support  in  the  area  of  food  stamps  if  the 
current  law  would  permit.  However,  States  could  use  supplies 
in  the  school  lunch  system  for  mass  feeding  operations. 

The  Coimodity  Credit  Corporation  does  not  have  a role  in  food 
support  pre-attack. 

3.  The  USDA  Emergency  Operations  Handbook  for  USDA  State  and  County 
Emergency  Boards  indicates  that  the  SEB's  and  CEB's  function  for 
emergency  food  support  is  now  limited  to  natural  disasters  and 
attack/attack  warning  situations.  If  the  S&CEB  system  does  not 
function  during  the  planning  and  preparation  phase,  what  mechanism 
does  USDA  have,  or  could  establish  to  carry  out  the  preparation  of 
plans  and  develop  programs  to  fulfill  the  responsibilities  assigned 
in  Part  8,  EO  11490,  as  amended,  in  a crisis  relocation  situation? 

The  SEB's  and  CEB's  carry  out  the  preemergency  plans  and  programs 
developed  by  national  headquarters.  They  participate  in  exer- 
cises not  only  in  the  food  area,  but  in  the  other  responsibilities 
assigned  to  USDA  by  EO  11490.  USDA  plans  (basically  Defense  Food 
Order  No.  2 regarding  food)  are  designed  to  permit  the  food 
industry  (processors  and  wholesalers)  to  function  with  a minimum 
amount  of  restrictions.  Food  for  natural  disasters  is  not  a 
board  function.  It  is  an  agency  function  of  FNS,  and  FNS  is  not 
a member  of  the  board. 


r~  i 


4.  HrtS  any  plan  i. tig  and  preparation  been  done  by  USDA  for  recordkeeping 
requirements  at  local  and  State  levels  if  and  when  USDA  established 
controls  on  tood  supplier?  Recordkeeping  envisioned  for  payment?, 
resupply?,  inventory  control? 

The  only  recordkeeping  USDA  has  for  emergency  reporting  is 
the  capability  of  the  primary  facilities  to  operate.  This 
does  not  include  any  inventory  that  the  facilities  may  iiave. 
Guarantee  of  payment  procedures  only  apply  to  limited  situ- 
ations in  a postattack  environment. 

5.  Will  USDA  establish  any  controls  on  food  distribution  transportation, 
particularly  interstate,  to  insure  reaction  to  redirection  of  the 
food  distribution  flow  from  out-of-state  and  from  risk  to  host  areas 
within  the  State?  Are  any  food  transportation  policies  established? 

Transportation  policies  have  been  established  by  the  Department 
of  Comnerce  and  Department  of  Transportation  as  prescribed  by 
the  National  Plan  for  Emergency  Preparedness  and  EO  11490,  as 
amended.  USDA  will  not  control  any  transportation.  USDA  is 
a claimant  for  transportation.  Food  does  carry  a high  priority 
and  DOT  does  not  envision  that  movement  would  be  restricted  if 
equipment,  operators,  and  fuel  were  available. 

6.  Will  USDA  provide  for  establishing  rationing  of  food  products?  If 
so,  what  would  be  the  criteria  and  policies  for  food  rationing? 

Could  and/or  would  this  be  done  when  CR  option  is  implemented?  If 
USDA  is  not  going  to  plan  and  prepare  for  rationing,  who  will? 

According  to  the  National  Plan  for  Emergency  Preparedness,  State 
government  is  responsible  for  consumer  rationing.  USDA  has  not, 
and  will  not  prepare  any  plans  for  rationing. 


Excerpt  from 

ASCS  HANDBOOK  1-DP  (REV.  1) 

Defense  Programs  and  Services 
for  Field  Offices 

(Dated  9/22/76,  Amend.  1,  PART  4,  Paragraph  105,  pp.  46-47) 


105  CRISIS  RELOCATION  PLANS 
A Backg  round. 

1 Studies  have  been  made  by  DCPA  investigating  the  feasibility 
of  relocating  the  population  of  areas  of  high  risk  in  antici- 
pation of  a nuclear  attack. 

2 Prototype?  plans  for  food  distribution  under  these  circumstances 
indicate  that  normal  distribution  facilities  would  be  used  to 
serve  the  evacuated  population. 

3 Alleviating  stress  on  transportation,  food  facilities,  and 
the  host  areas  resulting  from  relocation  of  population 
will  require  close  cooperation  of  State  and  local  officials 
and  the  USDA  emergency  boards. 

13  CEB  and  SEI3  Action. 

1 None  required  before  DEO  No.  2 is  put  into  effect. 

Adjustment  of  food  distribution  patterns  would  be  made  by 
the  food  industry  and  State  and  local  officials.  EXCEPTION: 
When  called  upon,  assist  State  and  local  civil  defense 
officials  in  DCPA's  Crisis  Relocation  Planning  (CRP) 

in  high  risk  areas. 

2 After  DFO  No.  2 is  put  into  effect  provide  specific 
direction  to  food  industry  within  the  scope  of  the  order. 
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